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2 Dr John Davy on the 

of which IS used for drinking. This is the mineral water of 
Nevis. I found its temperature 110*5° immediately under 
the mouth of the pipe, through which it flows into the cistern. 
It was perfectly clear, and free from any appearance of effer- 
vescence or of disengagement of air. It had a just perceptible 
taste, not to me disagreeable, and by some persons liked. 
The water with which the baths are supplied, and this the 
drinking water, are, I believe, from the same source, and of 
the same quality ; the temperature of each depending on 
circumstances of an accidental nature : I say, I believe, for 
it may be otherwise, as I have examined only the water of 
highest temperature, that used for drinking. 

The specific gravity of this water reduced to the tempera- 
ture of 80°, I have ascertained to be 10019. Though not 
sparkling, this water is nearly saturated with carbonic acid, 
and contains its own volume of the gas. 

Froni 44 cubic inches, that is about 11*120 grains of the 
water, there were obtained, besides carbonic acid, 1*8 grains 
of saline matter, readily soluble in water, chiefly bicarbonate 
of potash^ with a trace of muriate of magnesia, 1*3 of oap- 
bonate of lime, '77 grain of carbonate of magnesia, 1*6 of 
silica, a trace of phosphate of lime, of sulphate of lime, and 
of vegetable matter. I sought in vain to detect in it either 
iodine or bromine. 

The vegetable matter, a kind of mucor, was found in bot- 
tles of the water that had been kept many months^ though 
confined with glass stoppers. It appeared in the form of 
minute delicate fibres, partly black, partly green, and wh^i 
spread out colourless. Under the microscope it was seen a» 
an irregular tissue of nucleated fibres, of an average width 
of about ttjVtt ^^ ^^ inch. Occasionally after long keeping, 
the water had a smell of sulphuretted hydrogen. This it maj 
have derived from the decomposition by the vegetable matter 
of a little sulphuric acid in the minute portion of sulphate of 
lime present. In one instance that I perceived the odour of 
this gas, the water was confined by a common corl^ ; and, in 
that instance, no sulphuric acid, after the sulphuretted hy- 
drogen was perceptible, could be detected in the water by 
the test of muriate of barytes. 



Q M* Fpppl fiH ihe Pakeontolo^i^ of Auvergnf. 

a^y obst^le in the way is surely to be lamented, aqd espe- 
cially obstacles so serious as those alluded to, as regards in- 
valids. I^ sailing ships, West Indiamen, attention is no>y- 
being paid to ventilation : — improved methods have beei^ in- 
tro4uced in many of them ; and on this account, and pn 
account pf the convenience and comforts they afford, they 
are preferred by some passengers, notwithstanding they are 
coinpoLonly nearly twice as long in making the homew^ 
yoyage. Tbo competition should have the attention of the 
Managing Committee, or the Directors of the Company, ^ho, 
CQuld tbey secure comfort as well as speed, in th§ transit, 
might rest secure of their vessels having the preference, at 
l^ast in tl^p gr^at majority of instances. 

. X am sure your humanity will find an excuse for these 
latter remarks, which I ofi^er with the hope that they may 
meet the eye of some influential person belonging to the 
Company, well disposed to have the West India Mail 
Steamers made as comfortable and as wholesome as pos- 
sible for passengers, and as profitable as possible to the pro- 
prietors,— a union of interests much to be desired. I remain^ 
my defw Sir, with much esteem, faithfully yours, 

J. Davy. 

Tq Fbofessos Jambson, Edinburgh. 



New ponsideratiom on the Palceontologt^ of Auverg^e, 

By A. PoMEL. 

The numerous fossil bones contained in the formc^tions of 
Auvergne have alreftdy been either described or mentioned 
by many authors ; but th^y have too often been contented 
v^itl^ superficial and incomplete researches. Some have ne- 
glepted to study carefully the difierent deposits in whicl^ they 
lie, and others have inconsiderately established ill-defined 
species on mere individual variations. M. De Blainville even, 
in his beautiful and classical Osteographies has often allowed 
his mind to be pre-occupied with theoretical notions which he 
^till D^aintaiiia^ fblniost ^'lone against all other palaeontologists, 



10 Mr J. D. Dana on the Volcanoes of the Moo9i. 

rieri) ; some Bhinoeeroe, not yet well determined ; many An^- 
thracotherium ; and the genua Cainotheriumt Bravard, {Oplo- 
therium^ Delaiz.), which connects the Anoplotherium with the 
Ruminants. 

The Ruminants present many species of Amphitra^ulus^ a 
new genus of the family Moschus, and which, in its dentition, 
has relations on the one hand with the Llamas, and, on the 
other, with the Anoplotherium. Some bones not well known 
and described under the name of Dremotheriums are likewise 
referred to in the order of ruminants. 

The Birds have not yet been determined. The bones of 
of palmipedes, waders, and birds of prey, have been found. 

Among the Reptiles, M. Pomel mentions a land tortoise 
{Testudo gigantea\ two emydes, an emysaurus (-B. Meilheu- 
rati(B\ a trionyx, a crocodile (C BateUi\ a Dracomoeaurus^ 
an animal nearly related to the dragon in its dentition, and 
one or two frogs. 

Fishes likewise exist, but the fragments have as yet been 
imperfectly studied. — Professor FicteU BUk Univer. de Geneve, 
15th September 1846. 



On the Volcanoes of the Moon, By JAMES D. Dana. Ex- 
tracted from the American Journal of Science, voL ii., 
Second Series.* 

The surface of the moon affords a most interesting subject 
for the study of the geologist. Though at a distance of 
many thousand miles, the telescope exhibits to us its struc- 
ture with wonderful distinctness ; and already, as a learned 
astronomer has observed, we are better acquainted with the 
actual heights of its mountains, than with those of our own 
planet-t Having an atmosphere of extreme rarityj (if any) 

* Read before the Association of American Geologists and Naturalists, Sept. 
1846. 

t M. Arago, Annuaire des Longitudes, pour Tan 1842, 2d ed., Paris, 1842. — 
P. 526, in an article on the Lunar Volcanoes, Arago says : — " II est remarquablp 
que grace au zele et a Pexactitude d'llevelius oo ait connu la hauteur des mou- 
tagucs de la Luue beaucoup plus tut que la hauteur des montagues de la Terre." 

X The evidence in favour of the existence of an atmosphere and of water in 
the moon, hitherto obtained^ has not been deemed satisfactory. Herschel^ at an 
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altitudes of its mountains were first estimated by Galileo,* 
and afterwards were mathematically calculated by Heveliusf 
and Riccioli. Sir William Herschel continued the investi- 
gations, and reported the probable activity of three of its vol- 
canic mountains.^ Mayer, Huth, Harding, and Schroter,§ 
and more lately Gruithuisen and W. G. Lohrmann,H are other 
prominent names among those who have added largely to 
our knowledge of the moon's surface. More recently still, 
MM. Beer and Madler have pursued this science of Seleno- 
graphy with wonderful perseverance and labour, and have 
given corrected results of all previous calculations, with mag- 
nificent maps of the moon's topography .If 1095 heights were 
carefully measured by them, and their features, to a great 
degree of accuracy, ascertained. These maps have afibrded 
M. Elie de Beaumont some deductions alleged as support- 
ing certain geological theories. James Nasmyth, Esq;, in 
the Transactions of the Royal Astronomical Society for 
the present year, has published important observations on 
the features of the moon's mountains, and traced out their 
volcanic character.** A very valuable memoir, on the 
same topics, has been presented within the current year to 



* In the article referred to in the Annuaire des Longitudes, (p. 522), Arago 
states that Clearchus, on the authority of Plutarch, described the moon as smooth 
and lustrous like a mirror. Democritus attributed the spots to inequalities of 
surface. Galileo first observed the lunar mountains with his telescope in 1610, 
and estimated their height at one-twentieth of the diameter, giving 8800 metres 
for their altitude, which but little exceeds their actual height. 

t J. Hevelius, Selenographia ; fol., Gedani, 1647. 

X Phil. Trans.' for 1780, p. 507, Astronomical Observations relating to the 
Moon : — for 1787, p. 229, An Account of three Volcanoes in the Moon : — for 
1794, p. 39, Account of some particulars observed during the late eclipse (in 
1793) of the Sun. 

§ J. H. Schroter, Selenotopographische Fragmente zur genauren Kenntniss 
der Mondflache ihrer erlittenen Veranderungcn und Atmosphare ; 2 vols, 4to, 
Gottingen, 1791 and 1802. — Gruithuisen, in Bode'a Astron. Jahrb., 1825. 

II Topographie der sichtbaren Mondoberflache, von \V. G. Lohrmann; 4to, 
Dresden und Leipzig, 1824. 

% AUgemeine vergleichende Selenographie ; mit besonderer Beziehung auf 
die von den Verfassern herausgegebene Mappa selenographica, von W. Beer 
und Dr J. G. Madler; Berlin, 1837. 

** Memoirs of the Koyal Astronomical Society, vol. xv., 1846. On tlie Tele- 
scopic Appearance of the Moon, by James !Nasm>th, Esq., p. 147. 
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Over a large part of the north-west quarter there is oiilj 
here and there an elevation, and this comparative nndity 6x-( 
tends a considerable distance southward across the equator^ 
The features of the surface may be distinguished fes of flv€> 
kinds, viz : — 

1. The ring-mountains, which are broad titincatecli ettles 
with immense circular craters. (See the following figdfM 
from Beer and Madler.) 

2. Conical mountains, nearly like ordinary Yoleanoeti. 

3. Linear or irregular ridges. 

4. Large depressed areas, usually termed seas, but hot MHj^ 
posed to contain water. 

6. Broad pale streaks, of great length. 

6. Narrow lines, supposed to be fissures. 

Out of the 1095 heights measured by Beer and Madler, six 
arc above 20,000 feet in altitude, and twenti/'tnfo.exeeei 
15,750 feet. 

The broad truncated cones with large circular craters, arcf 
its most common elevations, and are among the loftiest. The 
pits, as we have I'emarked, are of all dimensions to 150 mileSj 
and of various depths to near 26,000 feet. The crater Baity 
in 149i statute miles in diameter ; Clavius is 143J miles ; 
Schickard is 128 tailes. 20 to 60 miles is the more com- 
mon breadth. The depth of NeMon is 23,833 English feet j 
of Casatus 22,822 5 of Calippua 22,209 ; of Tycho 20,181 

feet.* The height above the surface exterior to the cone, is 

. ' 

* We hiive stated that Galileo (note to page 336) made the altitade of ihe 
Iiigher of the moon's mountain 8800 metres. Hevelius reduced their height to 
5200 metres. Riccioli, as M. Arago states, increased Galileo's estimate, and 
his observations, as calculated by M. Keill, gave for the mountain St Catherine 
more than 14,000 metres. Herschel in 1780 (Phil. Trans, for 1780, p. 607 ; 
also tot 1794, p, 40), reduced again ihe heights, concluding, from his observa- 
tions^ that the loftiest did not exeeed a mile and a half. The latest inveiltiga- 
tions have restored them nearly to Galileo's first estimate. 

We state, for the information of some who have not paid attention to the 
subject, that these heights are determined, either from the shadows of the' peaks 
on the central plain of a crater dr the exterior Surface, or by noting thci pifitoi- 
tion of a siramiit when it first becomes illnminated, and calculating therefrom ; 
the higher the peak, the longer will be the shadow, and also, the sooner its top 
will be tipped with light. Should it hereafter be established that the moon 
has an atmosphere, it must be too slight to affect appreciably the altitudes de- 
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The largest craters are not contained in the highest mom 
tains : on the contrary, they are of less altitude than thos 
of medium size, and to a certain extent the height varies in- 
versely with the diameter. 

The pits are generally circular, and sometimes almost arti* 
ficially regular. There are others which consist of two or 
more coalesced circular pits. In still others, especially the 
largest, the enclosing walls are broken into a series of ridges, 
sometimes with large openings like the break of an erup- 
tion ; yet even then the irregular forms may generally be 
referred either to a single circle, to a combination of circles, 
or to the formation of successive ridges one within another. 
The bottom of the pits, though generally flat or nearly so, 
not unfrequently contains small cones, or ridge-like eleva- 
tions ; we call them small, though some are 6000 feet in 
height, for they are mere dots in the immense basin. Over 
the exterior slopes there are many lateral cones of the same 
small dimensions, and occasionally one as large as Etna may 
be distinguished, besides others of different sizes to a few 
hundred feet in breadth. There are also circular craters 
within the larger pits, which are of various dimensions. 

The pointed cones or peaks, excepting those immediately 
connected with the pit-craters, are few in number. Accord- 
ing to Beer and Madler, D'drfel, the most elevated lunar 
peak measured, is 24,945 feet in height ; it is situated in the 
lunar Apennines : Huygens^ another peak, is 18,209 feet in 
altitude. 

The mountain ridges are peculiar in being generally elon- 
gated elevations, or clusters of such elevations, without val- 
leys intersecting their declivities, and thus very unlike the 
chains of our globe. As M. Rozet and others have remarked, 
there is no water on the moon to wear out vallevs. 

Many of the depressions called seas, of which the Mare 
Serenitatls, and Mare Crisium^ are examples, vary in breadth 
to five or six hundred miles, and, notwithstanding their size, 
they are identical in character with the great pit-craters, 
their extent and less depth being their only characteristics. 
This view is suggested by M. Rozet, and their features 



*i 



28 Mr J. D. Dana on the Volcanoes of the Moon. 

We hence comprehend the rapid cooling which character- 
izes ejected lay a,&, for only a pari of the material is in complete 
fusion. 

The actual nature of the cooled igneotis rock may be'more 
correctly understood, if we consider that the minerals pre- 
sent will depend, not only on heat and pressure, and the 
causes above alluded to, but also on rate of cooling. The 
effect of slow cooling is exemplified in the feldspathic centre 
of a volcanic mountain. Being wholly enclosed by rocks, the 
heat of fusion passes oflF slowly, and owing to the pressure of 
its own superincumbent portions, the rock is compact. What- 
ever augite may be present, instead of appearing as augite,. 
will take the form of hornblende, a mineral which requires 
slow cooling, and differs from augite in the crystalline form 
which it thus receives. In corroboration of this statement, 
hornblende is common in trachytes and such feldspathic 
rocks. The same remarks apply to mica : and other mine- 
rals also may form according to the elements present. Chry- 
solite is not met with : it occurs only where there is a more 
rapid rate of cooling, as in the formation of ordinary basaltic 
rocks or lavas. 

Farther, we observe, that with a still more gradual rate of 
cooling, the whole feldspathic rock becomes crystalline in 
texture like a granite or syenite, and it is well known that 
granite-like or syenitic rocks or peaks occur in some volcanic 
regions, whose interior has been laid open by denudation. 
Many minerals, too, might crystallize under these circum- 
stances, which, with more rapid cooling, would not be dis- 
tinguishable. 

The boiling process in a large volcano, therefore, in con- 
nection with the circumstances of temperature, rate of cool- 
ing, the fusibilities of different minerals, and the other causes 
alluded to, will account for the various features, positions, 
and relations of igneous rocks, and for many facts relating 
to the distribution of igneous minerals.* We may hence rea- 
sonably infer that granite and granite minerals may form un- 

* The general causes referred to, act under the guiding laws of crystallo- 
geny, which laws regulate the particular positions of minerals according to the 
principles exemplified in segregations or radiated crystallizations, and the lami- 
nated or cle&vahlG structure of igneous rocks. 
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Silurian Bocks of Cornwall. 33 

fcr to be many objections to the opinions of M. Prevost, 
[ttiey are expressed by him, inasmuch as no allowance is 
le or admitted for minor disturbances and actual eleva- 
by subterranean forces. His views, however, are well 
ly the attention of the geological inquirer, 
te principles explained place the general theory of change 
level by contraction upon something better than a hypo- 
tical basis, and are believed to explain the actual causes 
rwhich the changes have been produced. They coiTCspond, 
jover, with the view that ruptures, elevations, foldings, 
contortions of strata have been produced in the course 
contraction. The greater subsidence of the oceanic parts 
Id necessarily occasion that lateral pressure requii-ed for 
rise and various foldings of the AUeganies and like re- 



\Abrief Review, of the Classification of the Sedimentary Bocks 
of Cornwall. By Sir Roderick Impey Murciiison, G.C. 
St S., F.R.S., V.P.G.S. & R. Geogi'. S., &c., &c. (In a 
Letter, addressed Sir C. Lemon, Bt., M.P.) Communi- 
cated for the Journal by the Author. 

My deab Sir Charles, — In compliance with the promise I made 
when attending your last anniversary meeting at Penzance, I now 

the rise thus of continents, was first presented by Mr Babbage and De la Beche. 
M. C. Prevost takes the different ground, that all seeming elevations are the 
result of subsidence. His propositions are as follows (Bulletin de la Soc. Geol. 
de France, xi., 1839 a 1840, p. 186) :— 

" 1. Que le relief de la surface du sol est le resultat de grands affaissements 
saccessifs, qui, par contre-coup, et d'une maniere secondaire, ont pu occasioner 
accidentellement des 6I^vations absolues, des pressions lat^rales, des ploiements, 
des plissements, des ruptures, des tassements, des failes, etc. ; mais que rien 
n'aatorise a croire que ces divers accidents ont 6te produits par une cause agis- 
Mat ious le soly c'est-a*dire par une force soulevante ; 

" 2. Que les dislocations du sol sont des effets complexes de retrait, de con- 
traction, de plissement et de chute ;" 

" 3. Que les matieres ignees (granites, porphyres, trachytes, basaltes, lavas), 
loin d'avoir souleve et rompu le sol pour s'cchapper, ont seulement profile des 
Bolutions de continuity qui leur ont ete ofFertes par le retrait et les ruptures, 
pour sortir, nuinter ei s^epanchor au-dchovs/^ 
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aro younger than those of Feraver and Gorran Haven. Time and 
careful researches must, however, determine this question of detail, 
and all I can now express is my opinion, that the quartzoie rodu 
and killas which extend from the tracts above alluded to, to the 
mouth and centre of the bay and harbour of Falmouth (probably 
much farther to the SW.), aro of Silurian age also. 

The energy of Mr Peach having thus afforded us the key by which 
new lights are thrown on the succession of Cornish strata, I cannot 
but hope, that when the Grovernmcnt geological surveyors revisit 
Cornwall, they will define the exact demarcations between these Si- 
lurian masses and thoir overlying Devonian neighbours. In fact, I 
have, within these few days, been talking over this subject with my 
friend the Director-General of the survey, and he has pointed out to 
me, on his detailed map, how, from the enormous flexures which the 
strata have undergone in their range from Devon Into Cornwall, 
it is highly probable that Silurian rocks (the equivalents of those 
alluded to) may be recognised in other parts of Cornwall. Thus, the 
quartzose rocks of Fydar Down or Moor, to the north of St Columb, 
which form an E. and W. axis, dipping to the N. and S. under fos- 
siliferous Devonian strata, may (he thinks) prove to be also of Silu- 
rian age. But, forbearing to speculate on the probable results of 
future researches, it is my decided belief, that the slaty rocks, con- 
stituting the great southern headland of Devonshire ; at least all the 
schists, &c., to the north of the Start Point, will eventually be classed 
with the Silurian group of South Cornwall : for if the Plymouth 
group of limestones, so prolific in animal remains, afforded us the 
means of deciphering the age of less clearly developed zones on the 
same horizon in Cornwall, the Silurian types collected by Mr Peach 
may enable us to carry out a more correct classification in still older 
strata, from Cornwall into the obscure southernmost promontory of 
Devonshire. In the mean time, confining ourselves to what we now 
know, it is manifest that Cornwall exhibits in ascending order, — Irt, 
a band of true Silurian rocks ; 2d, a zone of intermediate character, 
forming a transition between the Silurian and Devonian systems ; 
3(i, a copious Devonian system, characterized by lower and upper 
limestones; and, 4:th, a limb of the culmiferous or carboniferous 
basin. 

This view will, I trust, be perfectly intelligible to the members of 
your Society who have occupied themselves with the consideration of 
this branch of geology, and on which Mr B. Q. Couch has recently 
written with perspicuity and talent. I doubt, however, if anything 
I have stated will make an impression upon one of that number, my 
good-humoured antagonist the Rev. D. Williams, whose views of the 
Cornish succession of strata seem to be opposed to those of all his 
contemporaries. Geologists, howevei^,' who have long lived in Corn- 
wall, and have so well illustrated its mineral structure, will, I am 
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clearly been caused by the action of powerful aqueous drift, in the 
manner I have elsewhere attempted to explain.* 

Your stanniferous gravel bears, indeed, precisely the same rela- 
tions to your granites and killas, as the auriferous deposits of the 
Ural to the eruptive and schistose rocks of that chain. Both are 
mere local, shingle accumulations, derived from veinstones which have 
been denuded from the surface of adjacent crystalline rocks. With 
these analogies there is, however, a marked distinction between Si- 
beria and Cornwall. All richly auriferous chains (Humboldt first 
remarked the fact) have a meridian direction, as in the Ural, and 
various N. and S. parallel ridges in Siberia and other parts of the 
globe. The axis of Cornwall, on the contrary, is transverse to that 
direction, viz., from ENE. to WSW. ; and though containing copper 
ore in common with the Russian mountains, it differs from them in 
not producing gold or platinum ; whilst it is peculiarly distinguished 
by containing tin, which is unknown in the Ural. Let us hope that 
the day is fast approaching, when the cause of the production of such 
striking phenomena as these will receive some explanation at the 
hands of those physical philosophers, who are advancing a line of 
research in which your own countryman, Mr R. W. Fox, has already • 
so distinguished himself. But if gold exist not (in any appreciable 
quantity at least) in your otherwise richly endowed mineral county, 
there are, I am happy to say, good grounds for hope, that in their 
most distant colony Englishmen may find it abundantly. In an ad- 
dress to the" Royal Geographical Society, delivered in May 1846, 
when commenting upon the valuable labours of Count Strzelecki in 
deciphering the structure of the great N. and S. chain which ranges 
along the eastern shores of Australia, I specially insisted upon its 
striking resemblances to the Ural Mountains, whether in direction, 
in structure, or in alluvia ; remarking, by the way, that as yet no 
gold has been found in this alluvium. 1 now learn, however, that 
fine specimens of gold have been found on the western flank of the 
Australian cordillera, particularly at the settlement of Bathurst, 
where it occurs in fragments composed of the same matrix (viz.^ 
quartz rock) as in the Ural. My friend and associate in the Impe- 
rial Academy of Petersburg, Colonel Helmersen, has recently sug- 
gested, that a careful search for gold ore in the Australian detritus 
will, it is highly probable, lead to its detection in abundance; since 
the Russians had long colonized the Ural Mountains, and had for 
many years worked mines of magnetic iron and copper in solid rocks, 
before the neglected shingle, gravel, and sand, on the slopes of their 
hills and in their valleys, were found to be auriferous. If, then, in 
the course of your statistical inquiries, you may know of any good 
Cornish miner about to seek his fortune in Australia, be pleased to 

* See RiissU in Europe and Ural Mountains; and Journal of the Geol. Soc, 
Nfh 8, 
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m talijhim .to ftpplj Itia knowledge of the mode of extracting tin oie from 

H liii own gravel to the drift and debris on the flanks of the great north 

■ and loath. chains of Australia, or any smaller parallel ridges of that 

■ gnit oonntij ;** for great would be my pleasure to learn, that through 

■ die application of Oomish skill, such a region should be converted 

■ into a British «'£i Dorado;' 
. Bequeeting jou to pardon this little d^ression, which, after all, 
laa/ be tamed- to profit, and hoping that you will be as proud as I 
am of the connection which is how established between Cornwall and 
Siiaria, beUere me to be, my dear Sir Charles, yours most faith- 
My, 

Rod. L MiJBOHisojsr. 



^tgmpkicmi DUirib^Mm rf. Zoophiftes. By Jam£8 D. Daha. 

Heai» light, pressure, and means of subsistence, influence 
more or less tiie distribution of all animals ; and to these 
eauBes should be added, for water species,, the nature or con- 
cBtion of fCe water, whether fresh or marine, pure or impure, 
^rtSl or agitated. Next to the character of the water, heat 
is ifae most prominent limiting agent for marine animals, 
especiany as regards latitudinal extent ; while light and hy- 
draulic pressure have much influence in determining their 
limits in depth. 

Although these causes fix bounds to species and families, 
they do not necessarily confine tribes of species to as small 
limits. This is sometimes the ease, and it is nearly true of 
a large group of zoophytes ; yet other tribes and orders in- 
clude species whose united range comprises all the ^ones, 
from i)ie equator to the polar ices, and every depth, to the 
lowest which man has explored, afibrding traces of life. 

Order Hydroidea, — The Hydroidea are met with in all seas, 
and at great depths, as well as at the surface. The tropics, 
and the cold water of the frigid zone, have their peculiar 
species, and a few are found in fresh waters. The rocks and 
common marine plants of the sea-coast, the dead or living 
shell, or the floating fucus of the ocean, are often covered 
with these feathery corals ; and about reefs they occasionally 

* It appears that gold ore has been also found in the mctalliferoua tid^<(^% 
of ^oatih'Westem Australia (Adelaide, &c.). 
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implant themselves upon the dead xoophyte, forming a moisy 
covering, taking the place of the faded coral blossom. 

The species are most abundant, however, in the waters o 
the temperate zone, and are common upon some portions of 
our own coast. 

Order Actinoidea. — The Actinoidea are marine zoophytes. 
All oceans have their species, yet in the torrid zone they 
more especially abound, and display most variedly their co- 
lours and singular forms. 

The soft Actinidas and the Alcyonaria have the widest 
range, occurring both among the coral reefs of the equato- 
rial regions, and to the north and south beyond the temperate 
zone. The Mediterranean affords species of Gorgonia, Oo- 
rallium, and Alcyonium, besides numerous Actinoidea. The 
coasts of Britain have also their Alcyonia and Actinia ; and 
from far in the northern seas come the Umbellularia, and 
some other species of the Pennatula family. 

Among the coral-making Actiniaria, the Madrepore and As- 
trsea tribes are almost exclusively confined to the coral-reef 
seas, a region included mostly between the parallels of 28° 
north and south of the equator, while the Caryophyllia fa- 
mily are spread as widely as the species of Actinia. Seve- 
ral species of Caryopliyllidae occur in the Mediterranean, and 
others in the high northern seas, and they are met with at 
depths of several hundred feet. They are also common 
among the coral reefs of the tropics. 

The Madreporacea and Astrseacea, with the Gemmiporidae, 
are the principal constituents of coral reefs. The tempera- 
ture limiting their geographical range is 66° or 68° F., this 
being the winter temperature of the ocean on the outskirts 
of the reef-growing seas. The waters may sometimes sink 
to 64°, but this appears to be a temperature which they can 
endure, and not that in which they germinate. The extremes 
which they will survive prove only their powers of endur- 
ance, and do not affect the above statement; for their geo- 
graphical distribution will be determined by the temperature 
which limits their powers of germination. 

The temperature of the ocean in the warmest parts of the 
Pacific varies from 80"" to 85°, and here Astrseas» Meandri- 
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cause referred to is that proceeding from original sites or 
centres of distribution. There is sufficient evidence that 
Bucli centres of distribution, as regards zoophytes, are to be 
recognised. The species of corals in the West Indies are, in 
many respects, peculiar, and not one can with certainty be 
identified with any of the East Indies. The central parts of 
the Pacific Ocean appear to be almost as peculiar in the 
corals they afford- But few from the Feejees have been 
found to be identical with those of the Indian Ocean. A 
moi-e complete acquaintance with the corals of tliese different 
seas, will undoubtedly multiply the number of identical spe- 
cies ; but observations thus far made, seem sufficient to esta- 
blish as a fact, that a large part of zoophytes are confined to 
a email longitudinal range. This will be seen from the fol- 
loiving table, exhibiting, in a general manner, as far as 
known, their geographical distribution. Each column gives 
the number peculiar to the region speciiied at top : — 



* The Pocilloporse, Sideroporm, MiUqHirffl, Pnvofiles, anJ other genera of 
MftdropOCaeeR, in which the cells aro internally divided by horiwntsl septa. 
\ Fart of the Porites of authors, the apecica having nballow cells closed ut 
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Fran this table it appears, that only twenty-seyen Bpecies 
out of 806 are known to be common to the East Indies and 
FMific Ocean. With regard to those common to the East 
snd West Indies, for which no column is arranged, there are 
but two, — the Meandrina labyrinthica and Astrea galaxea* 
about which much doubt remains. 

We have no authority for accrediting to the West Indies 
any species of the genera Fungia, Pavonia, Herpetolithus, 
Herulina^ Mpniicularia, Gemmipora, Anthophyllum,* Podl- 
lopora, Sideropora or Sericitopora, all of which are common 
in the oppoa.te hemisphere. The Agariciaa, with the exc^ ' 
tion of two osculant species, are confined to the sub-genus 
Mycedia, exclusively West Indian, which contains very firm 
oompaot corals, often with an Astreae-like character. The 
MiUepores are the only known Favositidae, and but half a 
dozen Madrepores hare yet been distinguished. The Mani- 
cine. Caryophylliae, and Oculin». are more numerous in the 
West Indies than elsewhere, and the Ctenophylliss (Mean- 
drinae, with stout entire lamellae), have been found only in the 
West Indies. The genus Porites contains several species, 
but they are uniformly more fragile and more porous than 
those I have seen from the Pacific and Indian Oceans ; and 
the Polyps, as figured by Lesueur, are more exsertile, ap- 
proaching in this particular, the Gonioporae. — (^American Jour- 
nal of Science and Arts, Second Series, Vol. iii., No. 8, p. 160.) 



Origin of the Hawaiian Nation. 

All the Polynesians have clearly had one and the same parentage. 
Though their general resemblance in manners and customs, in reli- 
gion and government, in appearance and dress, might be made to fill 



bottom (Porites clavaria, and the allied). The other Parites, with a few excep- 
tions, belong to the genus Manopora of the author, and are true Madrepores in 
their cells, but with imperfect calicles or none ; the P. spumosa of Lamarck, 
and the allied, are here included, besides the Montipora of Blainville. 

* Sarcinula in part of Blainville, Caryophyllia in part of Lamarck, Antho- 
phyUum of Schweigger, who introduces the name, but not of writers on fossil 
corals. 
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yolumea, yet they would, ono and all of them, be lefs eonelogire on 
the point, than the fundamental coiTospondence, both in the words 
and in tho structure of their languages. With but little difficulty, 
and in some of the instances with none at all, Tahitians, Marque- 
sans, Samoans, Tongans, New Zealanders, and Hawaiians, to say 
nothing of the less known groups, can render themselves intelligible 
to each other; and of this similarity of dialects, the strongest a« 
well as the most gratifying proof is to be found in the fact, that na- 
tive converts of one Archipelago have sometimes gone forth, as mis- 
sionaries, to communicate the glad tidings of salvation to another. 
Thus a chief who accompanied Mr Ellis from Tahiti to the Sand- 
wich Islands, often addressed the natives with effect ; and Sir Ed- 
ward Belcher found a little colony of Samoan teachers labouring, or 
leather wishing to labour, among the savages of the New Hebrides.- 
To oifer more specific evidence of the fundamental correspondence in 
question, the subjoined table is quite decisive, at least with respect 
to the words; for the identical meanings of six nearly identicaf 
sounds, in three different dialects, cannot possibly be accidental. 



VahiUan. 


Hawaiian, 


Marquesan, 


Engiith* 


Ovai. 


Owai. 


Ovai. 


Who. 


Evau. 


Ewalu. 


Evau. 


Eight. 


Kiva. 


Euva. 


Eiva. 


Nine. 


Vahine. 


Wahine. 


Vahine. 


Woman 


Maitai, 


Maitai. 


Maitai. 


Good. 


Tatou. 


Tatou. 


Tatou. 


Tatoo. 



Perhaps a careful examination of different dialects might suggest 
isome hints as to their comparative antiquity. As the general ten- 
dency of language to become softer by change would derive special 
foi*ce from the feeble and almost childish organs of the race under 
consideration, any dialect might reasonably be deemed more recent, 
in proportion as its alphabet and pronunciation might be* more meagre 
and effeminate. Now the common language of the Polynesian Isles 
appears to have travelled from the west towards the east. Thus the 
Hawaiians, and apparently the Tahitians also, abhor a concourse of 
consonants, while the New Hebrides have their ICrromanga, the 
Feejees their Banga, and the Friendly Islands their Tonga, or, to 
use the better known name, their Tongataboo. If an Hawaiian were 
desired to pronounce any one of these three words, he would either 
insert a vowel between the two consonants, or omit the harsher con- 
sonant ; and he would most probably adopt the latter course, just as 
he would transform England into Enelani. In all probability, Tonga 
and Tona or Kona^ the name of a district, already mentioned, of 
Hawaii, are one and the same word ; and, to give an instance of 
which there can be no doubt, tangata^ the Samoan word for man^ 
has been softened into the Hawaiian tanata or kanaka. Again, the 
very name of Samoa, the chief of the Navigator Isles, involves the 
letter *, which the Hawaiians, as also I believe the Tahitians, alto- 
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elbow room, having ranged, for instance, in our own case, as alfcadj 
mentioned, between NP]. and £SE., the Polynesian groups, occu- 
pying about fifty degrees of latitude, might all be intersected, with- 
out any formidable intei*ventions of a foul wind, by one and the same 
track, starting from the westward ; and, oven independently of this 
constant oscillation of the ordinary current of the airj the same re- 
sult could be still more easily and more directly attained with the 
aid of the opposite monsoons, which blow, with greater or loss regu- 
larity, during two or three successive months of the year. Moreover, 
on such a point, one fact is more conclusive than a score of argu- 
ments ; and, unfortunately for the partisans of the east wind, all the 
facts are stubborn siippoi1;crs of the other side of the question. The 
inhabitants of each group, in whatever direction their ancestor 
reached it, think nothing of sailing from its westerly to its easterly 
islands; and Captain Beechy fell in with several men and women, 
who had drifted six hundred miles with a large canoe in the very 
teeth of the general direction of the prevailing trades. But, even if 
the alleged difficulty amounted to an actual impossibility, the claims 
of Asia to be the cradle of the Polynesians, though they might be 
weakened, would yet not be disproved. The westerly gales, which 
generally blow on either side of the region of the trades, might carry 
vessels far enough to the eastward, to make the tropical breeze a fair 
wind to the westward, more particularly if they had started from the 
more northerly coasts of Asia ; and, in fact, one Japanese junk, in 
December 1832, was driven to Woahoo, with four men alive out of 
her crew of nine ; while, again, in 1839, another was found drifting 
about half way on the same involuntary voyage, with sevei'al indi- 
viduals on board, the same whom we afterwards saw at Ochotsk, 
which they had reached immediately from Kamschatka, on their 
homeward route from the Sandwich Islands. 

Farther, if the trade-winds had really rendered a voyage from 
west to east impracticable, Polynesia would, in all probability, never 
have been peopled. There is not the least evidence for believing, — 
there is not the slightest reason for supposing, — that the Aborigines 
of America ever possessed a canoe or any other vessel stout enough 
to survive the dangers of the intervening ocean, during a voyage 
which could not, under the most favourable circumstances, occupy 
less than three or four weeks. All the obstacles of the trade-wind 
notwithstanding, I should more readily conclude, that the Marquesas 
colonized Southern America, than that Southern America colonized 
the Marquesas, — so far, at least, as the mere question of navigation 
might be concerned. 

From what country, then, of Asia, did the Polynesians spring ? 
Almost, to a moral certainty, from some point, or rather points, be- 
tween the southern extremity of Malacca, and the northern limits of 
Japan, — an answer which appears to be corroborated by that most 
conclusive of all features of resemblance, the similarity of language. 
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way : " To study the mode of action of natural elements which 
we witness before our eyes, and compare the effects they 
produce with those of which traces are still preserved on the 
surface of the globe.'* By proceeding on this principle, we 
shall find that we can discover everywhere, in the vast plains 
which surround the Alps, traces of those gigantic glaciers of 
which such as now remain may be said to be the mere mi- 
niatures. Still, although reduced to small dimensions^ exist- 
ing glaciers present us, on a small scale, with all the pheno- 
mena that formerly occurred in fields of ice on a large scale. 
The effects are the same, and we can infer their identity from 
that of the agents which have produced them. 

1. Of Existing Glaciers, 

From the summit of the ridge of the Jura, which over- 
looks the Leman basin, we obtain a bird's-eye view of the 
whole chain of the Alps, from the Valais to Dauphiny. The 
colossal mass of Mont Blanc, resting on its broad base, 
rises majestically and alone above this long serrated ridge. 
The highest peaks are distinguished from the less elevated 
summits, by the sparkling whiteness of the snow which covers 
them. In summer, the lower limit of these perpetual snows 
forms a straight horizontal line, perfectly marked, which 
contrasts with the sombre verdure of the forests along the 
base of the mountains. This line is that of eternal snows. 
Above it, winter reigns alone ; below it, the seasons follow 
their regular course. Above it, life scarcely exists, and is 
represented only by a few polar plants, and some ephemeral 
insects ; below, it is manifested in a thousand varied forms, 
from the highest regions where the pine and the chamois ven- 
ture to appear, down to the plains inhabited by man, where 
the harvests become yellow, and the vine ripens its fruit. 

In Switzerland, the lower limit of perpetual snow is about 
2700 metres above the level of the sea ; but as we approach 
the Alps, penetrating into the narrow valleys which inter- 
sect the principal masses, such as those of Mont Blanc, Mont 
Rosa, St Gothard, and the Jungfrau, we perceive that this 
limit is not a straight line, as it appeared when seen at a 
distance. The fields of perpetual snow emit branches, so to. 
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"acterise it. Mr J. D. Forbes studied them on the Mer 
Hace of Chamonix ; but it is on the glaciers of the Aar 
the observations have been prosecuted with most care 
perseverance. From 1842, MM. Agassiz and Desor, as- 
3d by MM. Wyld, Otz, and DoUfus-Ausset, have been un- 
ingly occupied with this question ; they have ascertained 
;, in its medium part, this glacier advances 71 metres a 
•. Toward the lower extremity, the rapidity of the pro- 
ision decreases till it does not exceed 39 metres : it accele- 
B a little, on the contrary, towards the top, ,where the 
ier annually traverses a space of 75 metres.* 
he inclination of the slope on which the glacier descends 
\ not appear to have any influence on the rapidity of its 
fress, but it is singularly modified by the walls of the hol- 
in which it moves. The friction of the ice against these 
& considerably retards the advance of the lateral parts of 
glacier. Besides this, if a promontory j ut out towards the 
He of the.valley, the glacier, arrested on one of its sides, 
s round the obstacle with extreme slowness, or rather this 
remains behind, while the central portion and the oppo- 
edge continue to advance with their relative quickness. 



rhe foUowing is a short account of the method in which the advance of a 
»r was measured. On the two banks, two rocks were chosen opposite each 
; each of these rocks was marked by a white cross painted upon the stone. 
ies of stakes were tlien fixed in the ice in a line between these two points, 
to form a straight line perpendicular to the axis of the glacier. After 
days, an observer placed himself before one of the crosses, and directed 
sscope, bearing a level, towards the one opposite. The glacier having 
iced, and the stakes along with it, the latter were no longer In their 
lal line. Then a guide placed on the glacier and carrying a pole sur- 
ted by a very visible object, placed the pole in the direction of the former 
This direction was indicated to him by the signal of the observer, whose 
'as applied to the telescope. The latter caused the pole to be carried back 
was exactly at the point formerly occupied by the line of stakes. This 
the guide measured the distance on the ice from the foot of the pole to 
»f the stakes. This interval was exactly the length traversed by the glacier 
»en the observations. This year, the process has been modified by MM. 
OS, Otz, and myself, in such a manner as to permit us to follow the daily 
ess of the glacier of the Aar with such an exactness, that the error of ob- 
ticm cannot exceed two miUimetres, or about a line. 
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cessant progression did not counterbalance this effect k 
kind of equilibrium is thus established between the summer 
melting on the one hand, and the annual progression on the 
other. If the season be warm and dry, the fusion predomi- 
nates, and the glacier recedes ; if the summer be cold and 
rainy, the progression more than compensates the effects of 
the fusion, and the glacier advances. 

We now understand what are the influences which assiga 
to glaciers a mean limit, around which they may oscillate 
without ever surpassing it. It is less easy to give a reason 
for certain glaijiers descending into inhabited valleys, whOe 
others remain suspended on the sides of the highest moun- 
tains. These difierences are owing to the size and height of 
the amphitheatres or cirques which feed these glaciers. The 
more extensive and elevated tliese cirques are, the more con- 
siderable will be the quantity of snow which accumulates on 
them, and the more also will the outshoots from the fields of 
snow descend into the low valleys, and regain, so to speak, 
the ground which had been lost by, the annual melting. It is 
in this way that the glacier of the Bossons, whose source is 
in the great plateau of Mont Blanc, a vast amphitheatre, 
situate nearly 4000 metres above the sea, descends to 1040 
metres, and advances to the midst of inhabited places, or- 
chards, and cultivated fields. The glaciers of Aletsch, Viesch, 
Grindelwald, and Zermatt, are in the same state. Every year, 
the astonished traveller may see golden harvests by the side 
of the glacier of Brenva, which descends the southern face of 
Mont Blanc. The influence of the size and elevation of the 
amphitheatres even counterbalances, according to M. Desor's 
remark, that of exposure ; and explains the surprising fact, 
that the longest and most impoi'tant glaciers of the Bernese 
Alps are found on the southern declivity of the chain. 

We have seen that these glaciers have a progressive move- 
ment which draws them towards the plain. What are the 
laws which regulate this movement ? The investigation of 
these laws has continually occupied the attention of all the 
natural philosophers who have devoted themselves to this 
subject, yet they have not hitherto deduced the cause of this 
advance from the whole of the singular phenomena which 
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it, and often impresses on them a particular and charaeterifltic 
form. By destroying all the asperities of these rocks, they 
level the surface, and give them a rounded form in fronti 
while, behind, they sometimes preserve their abrupt, unequali 
and rugged forms. It will be understood that the effect of 
the glacier is exerted principally on the side turned towards the 
amphitheatre from which it descends, in the same manner as ^ 
the piers of a bridge are more damaged in front than behind by ' 
the ice carried down the river in winter. Seen at a distance, 
a group of rocks rounded in this manner reminds the spec- 
tator of the appearance of a flock of sheep ; hence the name 
roches inoutonnees given them by Saussure, and which bai 
continued to be applied to them. 
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3. Moraines and Erratic Blocks of existing Glaciers, 

There is another class of phenomena of great importance 
in the history of existing glaciers, and of those which formerly 
covered Switzerland. I speak of the fragments of rock of 
every size and nature which a glacier carries along with it 
The appearance of the Alps seems to intimate to us that they 
are immense ruins. Everything conspires for their destruc- 
tion ; all the elements seem combined to abase their haughty 
peaks. The masses of snow which rest upon them in the 
winter, the rain which filters into their strata in summer, the 
sudden action of the waters of torrents, and the slower, but still 
more powerful, influence of chemical affinities, degrade, dis- 
integrate, and decompose, the hardest rocks. Their debris fall 
from the summits into the amphitheatres occupied by glaciers, 
in considerable masses, accompanied by a frightful noise, and 
large clouds of dust. Even in the middle of summer, I have 
seen these avalanches of stones precipitated from the top of 
the peaks of the Schreckhorn, and form on the spotless snow a 
long black track, composed of enormous blocks, and an im- 
mense number of smaller fragments. In spring, the rapid 
melting of the winter's snow often gives rise to accidental 
torrents of extreme violence. If the melting be slow, the 
water insinuates itself into the smallest fissures of the rock, 
becomes frozen there, and splits the most refractory masses. 
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composed of the two glaciers united. Thus, at the junction 
of the Ai*Ye and Rhone, we see the turbulent water of the 
torrent mingled at the central point of confluence with thfl ^ 
transparent waters of the river purified by its passage acroM *- 
the lake of Geneva. The median moraine partakes of the e 
motion of the medium part of the glacier ; after a longer ot 
shorter transit, each block reaches in its turn the terminal 
escarpment, rolled along the declivity till it be stopped at 
this rampart of ice. On the glacier of the Aar, the length of 
which is 8 kilometres, a block takes 133 years to traverse the 
space comprised between the promontory of Abschwung^ 
which separates the two principal affluents and the lower 
extremity. The accumulation of these blocks forms a eon- 
centric mound at this extremity ; this is the terminal or 
frontal moraine^ which differs from all of which we have 
spoken in this, that it does not rest upon the glacier, but be^ 
fore it, on the bottom of the valley. 

We are now acquainted with three kinds of moraines; 
some superficial, extended on the surface of the glacier, and 
wliich are divided into lateral and median moraines, accord- 
ing as they are on its sides or in the middle ; and the ter- 
minal moraine, pix)duced by the accumulation of blocks which 
form the terminal escarpment of the glacier, and rest upon 
the gi'ound. There is still another kind of moraine, that is, 
the layer of sand and pebbles interposed between tho lower 
surface of the glacier and the subjacent rock. I shall desig- 
nate this deep moraine' (tnoraine profonde) in order to distin- 
guish it from such as are superficial and terminal. 

4. Pebbles Striated by existing Glaciers, 

Carried slowly along on the surface of a glacier, all the 
blocks of superficial and terminal moraines retain their ori- 
ginal forms. The edges of these blocks are sharp, the angles 
acute, as at the moment when they fell upon the ice. They 
present no marks of wear or friction, such as we notice on 
stones rolled and rounded by the action of water. We may 
detach from them beautiful groups of crystals, as perfect as 
when in their original bed ; for, except the first fall which 
precipitated them on the glacier, these masses have been sub- 
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the striae engraven by glaciers. This fact may be verified at 
the foot of those in the valley of Grindelwald- At 300 metres 
from the escarpment, the torrents which issue from it carry 
along only rounded pebbles, but they are smooth and com* 
pletely deprived of striae. I assured myself of this in the 
most positive manner. Indeed, M. Edward CoUomb solved ^" 
the question in an experimental manner. He took pebbles f 
striated by the glaciers, and placed them along with sand and F 
water in a horizontal cylinder, which was turned round only ^' 
fifteen times in the minute. At the end of twenty hours, all 
the striaj had disappeared. Accordingly, we shall seek in . 
vain for them on pebbles rolled along by the most violent i 
torrents, or on banks where the flux and reflux of the sea 
washes continually, driving them to the shore, and again 
sweeping them back towards the deep. 

After these details, we hope that the proofs which we ad- '" 
duce to demonstrate the ancient extension of existing glaciers, 
will be at least sufiiciently intelligible. We have purposely 
omitted all that had not a direct application to the study of 
this great phenomenon. The method we adopt to prove this "■ 
ancient extension, is at once the most simple and the most 
certain that can be followed in geology. We shall traverse " 
the countries which surround the Alps, and inquire whether ' 
they present indubitable traces of the action of glaciers. If 
we everywhere find these traces as numerous and as evident^ 
as in the neighbourhood of existing glaciers, we shall be in- 
evitably led to admit, that formerly they descended into the 
plain, and filled the interval which separates the Alps from 
the Jura. The ancient extension of glaciers will be demon- 
strated, without it being in our power to give an account of 
the meteorological perturbations which accompanied them ; 
for, in a study which dates only a few years back, we cannot 
flatter ourselves with having brought together a sufficient 
number of facts to enable us to ascend to the cause which 
produced this phenomenon. We may merely affirm, that this 
prodigious development of the seas of ice would be impossible . 
in the existing climatic conditions, and that it necessarily 
supposes a notable depression in the temperature, and, con- 
sequently, a diff^erent climate from what now prevails in 
Europe. 
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Instead of stopping, like the glacier, at the foot of the 
mountain named Chapeau, the right lateral moraine is 
lengthened in the form of an immense mound, which bar* 
the valley of Ghamonix, and has the hamlet of Lavangi placed 
upon it. The Arve has worn out for itself a narrow passage 
between this mound and the northern declivity of the valley. 
In order to follow this route, we are obliged to enter upon 
this natural mole, and we are thus enabled to convince ou^ ; 
selves that it is composed of sand, pebbles, and large angular | 
blocks confusedly heaped upon each other as in existing : 
moraines. One of these blocks, placed on the ridge, is known I 
by the name of Pierre de LUholi. This mound is the ancient 
lateral moraine of the Mer de Glace ; but the forest which 
covers it proves, that, for a long while, the surface of the gla- 
cier has sunk to the level where we now see it. Already, 
Saussure* had detected the existence of this ancient moraine, 
which appears with a distinctness of evidence which the most 
prejudiced mind cannot deny. It extends itself by ascending 
the valley as far as the hamlet of lies, at 2 kilometres from 
the village of Argentiere. The Arve, checked in its course 
by the moraine of Lavangi, formerly formed a lake, the suc- 
cessive levels of which are still indicated by the horizontal 
terraces which border the course of the torrent. 

From the top of this lateral moraine, an attentive observer 
may perceive in the valley the ancient terminal moraine 
of the Mer de Glace, at the period of its smallest extension. 
The form of this moraine is characteristic ; it is that of an 
arc whose concavity is turned up the valley. The village of 
Chamonix is partly built upon the moraine, and with the 
erratic blocks which compose it. The small mount situate on 
the left bank of the Arve, in front of the Union hotel, is one 
of its most salient points. In 1845, 1 could study the interior 
structure of this small mount while they were digging the 
foundations of the new hotel, erected in front of the one I 
have named, and I found that it was identical with that of 
the actual moraines. 

But, it will be said, where is the proof that the erratid 

* Voyages dans lea M\)b, % C)^*^, 
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village of Ouches, the last in the valley of Chamonix. It is 
there that the glacier has left the most varied and evident 
indications of its passage. The enormous pressure that must 
have been exerted to force the entrance of the narrow gorge 
of Montees, the change in the direction of the valley, all con- 
tribute to produce those phenomena which we observe at the 
foot of promontories, or near contractions which narrowed 
the bed of existing glaciers. 

In front of the village of Ouches, on the right bank of the 
Arve, three hillocks are to be seen of a characteristic form; 
they are rounded in front, and precipitous behind. We at 
once perceive, that the force which has worn away the in- 
clined strata of argillaceous* Steaschist 'which composes them, 
came from the upper part of the valley, and spared the face 
turned towards the lower part of it. Hence this rounded 
form in front, terminating fibruptly in an escarpment turned 
in the opposite direction. Let us examine these hills nearer 
at hand ; everywhere, on the summit and sides, we find rec- 
tilinear grooves, — ^those fine striae running in the direction of 
the valley, and which could be traced only by glaciers ; and, 
to complete the demonstration, numerous blocks of protogine, 
often enormous, with sharp angles and trenchant ridges, rest- 
ing on polished and striated surfaces. Even to the height of 
593 metres, the whole mountain of Coupeau, above the right 
bank of the Arve, is covered with moutonned rocks, which 
disappear, so to speak, under innumerable erratic blocks. 
The striae which furrow these rocks are not horizontal ; they 
could not be so, for this mountain forms a salient promon- 
tory in the valley, and the glacier having raised itself up 
against the obstacle which opposed its progress, has grooved 
the ascending striee which run froni the front backwards, like 
those we have mentioned on the glacier of the Aar, at the 
foot of the promontory which bears M. Agassiz's pavilion. 

Thus the most convincing traces which a glacier can leave 
of its passage at the entrance into a defile, hills rounded in 
front and precipitous behind, moutonned rocks with grooves 
and rectilinear striae, horizontal in the bottom of the valley, 
ascending on the promontory which contracted it, and a la- 
teral moraine, composed of angular blocks suspended on the 
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on the Bides of the valley of SalleneheSr were deposited in 
the bottom, and we now find them lying around the gorge 
occupied by the baths of St Gervaise. We can even notice 
before the bath-house itself inclined beds of rolled pebbles, 
mingled with angular blocks, certain proofs of the ancient 
existence of a small glacial lake like that of Tacul, which is 
found in the angle formed by the junction of the glaciers of 
Geant and Lechaud, the principal affluents of the Mer de 
Glace of Chamonix. 

At the distance of a few kilometres, the erratic blocks de- 
posited by the glacier of Bonnaut are replaced by those of 
the lateral moraine of the glacier of the Arve, which reap- 
pears on the sides of the mountain, and prevails without in- 
terruption from the village of Combloux to the small town of 
Sallenches. It is to the learned Bishop of Annecy, M. Ren- 
du, that we owe the discovery of this moraine. He had re- 
marked with surprise, that the continuity of the cultivated 
fields, which, from the bottom of the valley, rise to a great 
height, was interrupted by a zone of forests. Entering within 
the shade of these dark pines, he immediately perceived the 
cause of this singularity. In this zone, the ground disap- 
peared under an accumulation of eiTatic blocks, piled one 
above another, and rising to the height of the trees. Every- 
Avhere masses of protogine were seen, measuring from 10 to 
20 metres in every direction. The ridges of these masses 
were as sharp, and the angles as acute, as in the moment 
when they were detached from the peaks of Mont Blanc. 
Not only have the tree's shot forth between the blocks, but 
they have taken possession of the blocks themselves, and 
often a beautiful tuft of pines and birch vegetates, like a sus- 
pended forest on a foundation of granite. The traveller has 
as much difficulty in forcing a passage through this labyrinth, 
as if he had gone astray among the moraines of the Mer de 
Glace at Chamonix. Wherever the rivulets have cut up the 
ground, he notices this mixture of sand, pebbles, and angular 
blocks heaped confusedly, which characterizes the deposits 
made by glaciers. It is only at the depth of several metres 
that he finds the schistose strata of the mountain. The most 
gigantic blocks of the moraine of Combloux are found at the 
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the Arve, and not one on the right ? From Ser?oz as far as 
St Martm, in front of Sallenches, we may beliere thiii these 
blocks are buried in the eboulements of the moimtain of Fis, 
and the Aiguille of Varens ; but above the cascade of Nant 
d' Arpenaz and the village of Maglan, the mountain presents 
uncovered terraces. M. Rendu has already solved this diffi- 
culty. He observes, that, at the height of Servoz, a power- 
ful glacier coming from Buet, must have debouched on that 
of the Arve, by the Col d'Anteme. This considerable flu- 
ent, moving in a parallel direction to the glacier of the Arve, 
and forming its right side, carried along with it no blocks of 
protogine; its moraine was calcareous, like the mountains 
which overlook it. Now, the buttresses of the valley of 
Maglan being of the same nature, this moraine is con- 
founded with the rocks that have fallen from the mountains. 
Nothing, in fact, is more difficult than to distinguish erratic 
blocks, when they have the same aspect, and are of the same 
mincralogical composition, as the rock on which they rest. 
On the other hand, these fragments of limestone, slate, and 
sandstone, have not resisted the influence of atmospheric 
agents like protogine, and have been in a great measure de- 
stroyed. 

We perceive, that the theory of the ancient extension of 
glaciers explain very well the separation of the blocks of pro- 
togine, and of the calcareous moraine. The supposition of a 
diluvian is inadequate to resolve this difficulty. How, indeed, 
can we comprehend how an impetuous torrent, which would 
have carried along with it in confusion fragments of limestone 
and blocks of granite, would have deposited the one on its 
left bank, and the other on its right, without ever mingling 
them with each other 1 This supposition is inadmissible, and 
proves the insufficiency of the diluvian hypothesis. 

The long lateral moraine which extends from Cluzes to 
Bonneville forms an uninterrupted zone along the whole 
right side of the valley. The last blocks of this moraine are 
often 640 metres above the Arve ; witness those observed in 
the neighbourhood of the church of Mont Saxonex, whose 
elevated position and pictiu*esque appearance attracts the 
eyes of the traveller from afar. The whole plain comprised 
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ward, in former times, by the glacier as far as the right bank 
of the Arve. 

Beyond Nangy, the plain comprised between the southern 
flank of Voirons and the eastern declivity of the Sal^ves 
mountains is strewed with blocks of protogine, accumulated 
chiefly on the plateau of Boi'nes, situate behind these moun- 
tains ; but it is on the eastern side of the two Saleves that 
we must look for the terminal moraine of the glacier of the 
Arve. Notwithstanding an active clearing which has been 
going on for many years, the rounded shoulder of those two 
mountains is everywhere covered with these blocks. A great 
number of them have penetrated into the gorge of Monetier, 
others have remained suspended on the top of the precipice 
which looks towards Geneva, or have been precipitated into 
the plain the centre of which is occupied by that town. Near 
the village of Mornex, situate on the eastern slope of the 
smaller Saleve, we likewise find polished rocks, and consi- 
derable collections of sand, gravel, and striated pebbles. 
Thus all the proofs of the ancient existence of a glacier are 
united on the eastern declivity of the Saleves, as visible, as 
indisputable, as in the valley of Chamonix, the cradle of the 
gigantic glacier whose traces we have followed. For it, the 
Saleves presented no insuperable barrier; it passed their 
summits, turned round their extremities, and threw its last 
blocks on Mount Sion, an elevation situated on the south of 
Geneva, and the point where the waters are divided, and flow 
to Lake Leman or to that of Annecy. Blocks of protogine 
occupy the most elevated parts of Mount Sion, and the last 
group crowns the summit of a hill rising above the villa<T^e of 
Vers, near the road from Geneva to Chambery. 

On two sides of Mount Sion, the geologist finds erratic 
blocks of a very varied nature ; and, recollecting the moun- 
tains where these rocks form considerable masses, he be- 
comes convinced that he is at the point where three great 
antediluvian glaciers met, — ^that of the Rhone, which filled 
the whole of the Leman basin ; that of the Isere, which de- 
bouched by the lakes of Annecy and Bourget ; and that of the 
Arve, which, inserting itself between them like a sharp 
wedge, came to its termination near the village of Vers. The 
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tbc high valleys of the Alps, while the terminal eiMsarpioeiii j^^ 
rested on the Jura. In Uke manner, on the (southero deidir ^g 
vity of the chain, the glaciers descended into th^ pladas flf 1; 
Piedmont and Lombardy. Those of the southern side of Moi|( ^ 
Blanc united to form the glacier of the Yal d* Aoste. Its ter- .^ 
minal moraine rose like a gigantic mound in the neighbpiifr ^ 
hood of the town of Yvree ; it is the Serra of Piedmont. Thj , 
greater part of the lakes of Upper Italy owe their existence .. 
to the frontal moraines of these great glaciers ; by obstruo^ ._ 
ing the course of the rivers, they have forced them to extend , 
themselves in the form of liquid sheets. Among the most . 
evident moraines, I may mention the three concentrip arcs ^ 
which bound the extremity of the Lago Maggiore, near Sei- 
to-Calende ; those of the Lake Garda are not less distiniciil/ 
characterised, in the environs of Desenzano and Fe^chiera, 

6. Of the Climate of the Glacial Epoch, 

When the imagination conceives all the countries wbid^ ^ 
surround the Alps buried under the ice to the distance f)f j 
many leagues, it trembles, so to speak, at the idea of the 
dreadful cold which must result from this prodigious de- 
velopment of the Alpine glaciers, It would seem that the 
climate of Siberia presents nothing sufl5ciently rigorous to 
explain the permanent existence of this mantle of ice extend- 
ed over countries which now enjoy a temperate climate. It 
is easy to shew that these notions are exaggerated. 

In fact, what we have said respecting the transformation 
of snow into ice by repeated meltings and congelations, mii9t 
lead us to understand that there could not be glaciers with ft 
climate of extreme severity, such as that in the north of Si- , 
boria. Spitzbergen, which realises in the highest degree the 
conception of a country enveloped in glaciers, since they de- 
scend in all directions even to the sea, has a mean tempera- , 
ture of 8 centigi'ade degi'ees below zero ; that of summer, is 
2°-4 above it. Iceland, where the glaciers rest on tlie shopeB 
of the sea, but never pass beyond them, like those of Spits- 
bergen, presents, at different points, a mean temperature com- 
prised between zero and + 4°. We could form an idea, by 
means of a very laimple calculation, of the climate which 
would bring the glaciers of Mont Blanc to the margin of the 
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ture of cold or temperate zones from 10 to 20 degrees in oiv ■ 
dor to explain the presence, in the bowels of the earth, of \ 
tropical ferns or the animals of warm countries, would wifli ? 
very bad grace, in my opinion, shew alarm at this alteration y 
of the mean annual temperature, although the proposed 
change takes place in an opposite sense, and the thermome- 
ter descends instead of ascends. If we admit that the climate 
of one portion of the globe may have undergone change, it is 7 
as legitimate to suppose that it has become colder, as to main- 
tain that it has become warmer ; and to diminish by 4 de- 
gi'ces the mean temperature of a country, in order to explain 
one of the greatest revolutions of the globe, is assuredly one 
of the least hazardous hypotheses which a geologist may be 
permitted to form. 

To discuss the causes which have produced this sinking of 
temperature, — to indicate the geological or meteorological 
changes which have brought on this long period of cold, ap- 
pears to me an attempt altogether premature. It would be 
necessary, before every thing else, to draw up a map of the 
extension of glaciers ; now, this can scarcely be said to have - 
been attempted even for the Alps, the Vosges, and the moun- 
tains of Scotland. Ancient moraines exist in the Pyrenees, 
Altai, Caucasus, and Atlas ; but no one has yet examined the 
topography of the glaciers which have carried these before 
them. Sweden, Norway, Denmark, Finland, and North Ame- 
rica, were covered with great fields of ice. What of a posi- 
tive nature can, therefore, be said respecting a phenomenon 
with whose extent we are yet unacquainted 1 Let us not 
imitate our predecessors, whose brilliant imagination rested 
the boldest generalisations on the frail basis of a few insu- 
lated and incomplete facts. All these hasty works are des- 
tined to perish. Science has revealed to us a new epoch in 
the history of our planet ; a vast field opens before natural 
philosophers, astronomers, and naturalists. Let us not fear 
to turn a searching look into the depths of this remote dis- 
tance, the traces of which have been preserved by the sur- 
face of the earth, but let us reject hypotheses which outstrip 
facts, and which a fact the most trifling in appearance over- 
iamB without mercy. By the side of the diluvian period, we 
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see the glacial period take its place ; let us hail the appear- 
fmce of this latter, for it has been revealed to us by the at- 
tentive study of well observed facts, and not by vain specu- 
lations of the fancy. Let us not renew the idle quarrels of 
the Neptunians and Yulcanists ; impartial posterity has de- 
cided between them. They were equally wrong as impas- 
sioned partisans of an exclusive idea ; each of them had rea- 
son on their side by the facts and observations they brought 
forward in support of their absolute theories. All existing 
geologists are at once Yulcanists and Neptunians ; science 
has taken the part of water and fire. It will be the same with 
glaciers and currents. Both of them have played their part 
in times past, and it is the same at the present time. The 
phenomena have remained the same ; but, instead of those 
gigantic manifestations, which is the character of the geolo- 
gical epochs anterior to our own, they are included within 
the limits of action imposed upon them by the equilibrium of 
the period of repose which the appearance of man has intro- 
duced to the earth. — From Bevue de Deux Mondes^ t. xvii. 
1st March 1847. 



On the Colour of the Ice of Glaciers^ and that of the Waters 
which flow from t/iem. By M. Ch. Martins. 

At the meeting of tho 15th of March last, the Academy received 
a communication from M. Durocher, entitled Etudes sur Ics Glaciers 
du Nord et du centre de V Europe, This note contains some asser- 
tions which it appears to me of importance to rectify. The author 
has stated (p. 144), ** that the interposition of water between the 
pores and fissures of granulated ice contributes largely to develop in 
them that beautiful blue colour which is so much admired/' It is 
long, indeed, since M. Agassiz has proved that blue ice contains more 
water than white ice ; but the blue colour appears to me to be owing 
rather to the absence of air than the presence of water, for the white 
ice is infiltrated with water like the blue, but the white ice is wholly 
filled with spherical bubbles of air. In the blue ice, these are re- 
placed hy water of infiltration. M. Celestin Nicollet has proved this 
by direct measurement, shewing that 500 grammes of blue ice con- 
tain only 0*6 cubic centimetres of air, while tho samo weight of white 
ice contains 7*5 centimetre cubes ; accordingly, when we look at a 
fragment of ice half blue and white, we see that tho white part 
is filled with bubbles of air, while the blue part is almost wholly 
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without them. M. Dollfus, again, has shewn that the specific weij 
of white ice is 871 ; that of blae ice 909 ; that of water being 1< 
» result which confirms the preceding. 

M. Durocher then affirms, " that the waters which flow from fii 
of snow and glaciers have a very decided sky-blue tint. When," 
adds, " the detritus mingled with water are grey, they produce no Otl 
effect than to make the blue tint paler, and make it pass into ii 
blue/' This assertion appears to me to bo very rash, particul 
when it is applied equally to the waters furnished by melted si 
and those which come from the melting of glaciers. The former 
more or less pure, but the colour varied, without, however, present! 
the limpidity of that of springs. Thus, the little lake of Lioson, 
the Canton de Vaud, fed by the snows of Tete-de-Moine, is of 
most beautiful azure. The Bachalp-See, situate 2*275 metres 
the sea, which receives the waters flowing from the snows of thtl 
Faulhorn, is of a yellowish-green. 

Let us bestow a few words on the consideration of the waters which 
issue from glaciers. They are always charged with a considerable 
portion of mud, produced by the pulverisation of the fragments of roek y 
which the glacier grinds down in its ceaseless progress. Thus, water ^ 
taken from the surface of the Aar, at some metres from the glacier ;^ 
of the same name, contains, according to the experiments of M. Doll- « 
fus, 142 grammes of impalpable powder in a cubic metre of water, j^ 
It is the same with the torrents which issue from glaciers. All cf ^ 
them roll along in a turbid, grey, milky, or dark stream, according •• 
to the nature of the pulverised rock. Hence the vulgar denomina- 
tions of torrents^ derived from the colour of their waters. The black - 
water, which throws itself into the Rhone, near Martigny, in the ' 
Valais, comes from the glaciers of Trient and Buet. The white - 
Lutschine derives its origin from the numerous glaciers which occupy - 
the bottom of the valley of Lauterbrunn ; and the black Lutschine • 
comes from those of the valley of Grindelwald. Can it be true, as 
M. Durocher states (p. 445), that '* tho mud of glaciers has no other 
effect than to make the blue tint become paler, and pass into a muddy 
blue ?'* The Swiss geologist Ebel expressed the same idea thirty 
years ago : " tho water of glaciers," he says,* " is of a whitish-blue, 
and the torrents which issue from them preserve this colour for many 
leagues, when other rivulets do not alter them by mixing with them." 
This, we perceive is the same opinion which M. Durocher has repro- 
duced before the Academy. Nevertheless, I believe it to be incor- 
rect. The waters which flow from glaciers have never appeai'ed to 
me blue ; this is also M. Agassiz's opinion, when he says (page 674 
of his work on existing glaciers, which will be published speedily), 
** It is the mud which gives the water of glaciers the milky tint which 
characterises them.'''' 

, * Manuel au Voysgeur en Swisse. 34 Ed., French Trans., tome ii., p. 521. 
Jrtieh Glaciers, 
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In order to throir I96me ligbt on the question, let nd now consider 
pl0 colour of the water of gladers in a state of repose, where it is 
AMumuIated in great masses in the lakes of Switzerland. The lake 
f Geneva, fed principallj bj the waters of the BbOfne, which come 
hon all the glaciers of the Yalais, is, it is true, of a beautiful azure 
pjae ; but the lake of Brlentz, which receives the waters of glaciers 
txclusivelj, is of a very deep pistachio-green. This tint is equally 
ttriking, when we view it from the summit of the Faulhorn, that is to 
Itty, 2120 metres above its level, or only from a few metres above its 
nirface. M. Bravais and myself have observed that, for entire weeks, 
■bis tint varies only very little, according to the light. The circum- 
Rfiiice which proves decidedly that these tints are independent of the 
glacier origin of the tributaries is, that the lake of Thun, receiving 
Ma waters from the lake of Brientz, with which it communicates across 
the isthmus of Interlaken, is of a blue colour, sometimes equalling that 
of the lake of Geneva. The small Gelmersee, fed by the glaciers of 
Mo Geemerhorn, is pistachio-green, like the lake of Brientz. I may 
t^ientioni besides, the lake of Kloenthal, in the Canton of Glaris. 
.'** One can scarcely distinguish it/' says M. Baoul-Bochette, in his 
LeHres sur la Swisse, ^^ from the meadow surrounding it ; for its 
Wftters are of the same colour as the adjoining grass.*' This lake is 
ftl by the glaciers of Glaernisch and the melted snow of Pragel. 
Ike small lake near the hospice of Grimsel is of a sombre tint ; others 
ire more or less blue ; and this variability of hue proves that the 
diaracter assigned by £bel and Durocher to the waters of glaciers is 
imbject to such numerous exceptions, that it loses all scientific value. 
In order to finish this demonstration, let us turn our attention to 
tiie colour of the waters of glaciers when they make their escape in 
the form of rivers, from the lakes in which they have deposited the 
impurilies with which they were charged. Nothing can equal the 
asore of the waters of the Bhono when they issue from the lake of 
Geneva ; they form a striking contrast with the grey and muddy 
waves of the Arve, which comes directly from the glaciers of Cha- 
monix. The only example cited by M. Durocher is of the same kind ; 
he refers to the Otta-Elv, a river of Guldbrandsdal, a valley of 
Southern Norway. This river traverses four lakes in succession be- 
fore receiving the tributary of Lougen-Elv. It is not therefore sur- 
prising that its waters, purified in passing through these four basins, 
contrast in their blue colours, with the waters of the Lougen-Elv ; 
tUs is exactly the case of the Arve and Khone at their junction below 
Geneva. Both of them come from glaciers ; but the Khone, grey like 
the Arve when it enters the lake of Geneva, is blue when it leaves 
it» because it is freed from its impurities. The Arvo continues turbid, 
because it passes through no lake in its course. The following is 
the last fact we shall mention, as affording a still stronger proof that 
the Hue eohvtv m not inherent in the water of glaciers : At the top 
pf the valley of Kaudersteg (canton of Berne), 1568 metres above tho 
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'jriPjoor inquiry, I shall not dwell upon them. In genera], in ezamin- 
^lij^ klus and masses of water in high mountains, their colour is of 
"Vb same bright azure ; and Captain Parry stat^, that the water on 
I^Hflbe Polar ice has the like beautiful tint. When vegetables grow in 
Idas, the colour becomes nearer sea-green ; and as the quantity of 
'Impregnation from their decay increases, greener, yellowish-green ; 
isd at length, when the vegetable extract is laige in quantity, as in 
inmtries where peat is found*, yellow, and even brown. To mention 
inUnoes, the Lake of Geneva, fed from sources (particularly the 
Ugher Rhone) formed from melting snow, is blue, and the Rhone 
fOQTS from it dyed of tho deepest azure, and retains partially this 
eoloar till it is joined by the S<Muie, which gives to it a greener hue. 
The lake of Morat^ on the contrary, which is fed from a lower country, 
ad from less pure sources, is grass-green. And there is an illus- 
tntiTe instance in some small lakes fed from the same source, in the 
Mid from Inspruck to Stutgard, which I observed in 1815 (as wdl 
■ t recollect), between Nazareit and Reiti. The highest lake fed 
ij melted snows in March, when I saw it, was bright blue. It dis- 
dbiiged itself 'by a small stream into another, into which a number 
i\igdi pinos had been blown by a winter storm, or fallen from some 
itber cause ; in this lake its colour was blue-green. In a third lake, 
k vliieh there were not only pines and their branches, but likewise 
idler decaying vegetable matter, it had a tint of faded grass-green, 
nd these changes had occurred in a space not much more than a mile 
b length. These observations I made in 1815. On returning to 
the same spot twelve years after, in August and September, I found 
the character of the lakes entirely changed. The fine wood washed 
into the second lake had disappeared ; a large quantity of stones and 
gravel,, washed down by torrents, or detached by an avalanche, sup- 
plied their place ; there was no perceptible difference of tint in the 
two upper lakes, but the lower one, where there was still some vege- 
table matter, seemed to possess a greener hue. The same principle 
vill apply to the Scotch and Irish rivers, which, when they rise or 
issue from pure rocky sources, are blue, or bluish-green ; and when 
fed from peat-bogs or alluvial countries, yellow, or amber-coloured, 
or brown, even after they have deposited a part of their impurities in 
great lakes. Sometimes, though rarely, mineral impregnations give 
colour to water, small streams are sometimes green or yellow from 
ferruginous depositions. Calcareous matters seldom affect their 
colour, but often their transparency when deposited, as is the case 
with the Velino at Terni, and the Auio at Tivoli ; but I doubt if 
pure saline matters, which are in themselves white, ever change the 
tint of water. — {Salmonia^ by Sir Huirvphrcy Davy^ p. 1 98.) 
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John-Crow Vuliure^* {Turkey-buzzard, Wilson; CaiAaries 
aura, Vulture aiira, Linn; Cathartes aura, Illiger.) Anii. 
ph ISl.t 

The history of this species has been so ably written \j 
Wilson and Audubon, that I shall do little more than touch 
on one or two disputed points in its economy. An excellent 
memoir of this vulture, communicated to me by my valued 
friend, Richard Hill, Esquire, of Spanish Town, affords solne 
interesting partieula'^s : — 

'^ Notwithstanding it forms so common a feature in oitf 
landscapes, being seen every day and evei^trhere, oft th* 
mountain as well as on the plain, in the city as well as in 
the country, the Aura is not common to the West Indies. 
It exists in Cuba and Trinidad, but is unknown in Hayti, 
and in all the intermediate islands of the Caribbean chain. 
We are no doubt indebted for it to an accidental colony, 
blown over to us from Cuba, and Cuba itself owes it to some 
stray visitants from the neighbouring continent of Florida. 
Some similar fortuity imparted to us, in common with Caba, 
from America, its naturalized hive-bee, which is said to have 
been at comparatively a late period an introduction into St 
Domingo. 

" Those who ascribe the power which the vulture possesses 
of discerning from a distance its carrion food, to the sense of 
seeing or to the sense of smelling exclusively^ appear to me 
to be both in error. It is tlie two senses, exerted sometimes 
singly, but generally unitedly, which give the facility which 
it possesses of tracing its appropriate food from far distances 
* * * * I shall relate one or two occurrences, which seem 
to me to be instances in which the sense of seeing and the 
sense of smelling were, sometimes separately, and sometimes 
unitedly, exerted by the vulture in its quest for food. 

*' A poor German immigrant who lived alone in a detached 

* Length 25\ inches, expanse Q^^ tail 9|, wing from flextire 20j, rJctirs 2i»,y, 
arms 3, middle toe 2^^^, claw ^*\y. 

t The above is extracted from an interesting volume on *' The Birds of Ja- 
maica," by Philip Henry Gorse and Richard Ilill, Esquires, of Spanish Town, 
Jaioaica, just published by Mr Van Voorst, London. 
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" Here was the sense of sight, unassisted by that of smell- 
ing, for the meat was too recent to communicate any taint 
to the morning air, and the vulture stooped to it from a very 
far distance. 

" On another occasion, very near to the time when these 
facts attracted my notice, a dead rat had been thrown ont^ 
early in the morning into the street, having been caught in 
the previous night. Two vultui^es sailing over head in quest 
of a morning meal, descended at the same time, stooping to 
the dead rat, the one from the south the other from the 
north, and both seized the object of attraction at the same 
moment. 

*' Here, again, was the vision, unaided by the sensitiveness 
of the nostrils, directing (tvo birds, with the same appetite, at 
the same moment, to the same object. 

" For the next example, I am indebted to the records of a 
police-court. A clerk in the engineer department at Up- 
park Camp, brought before the magistrates of St Andrews, 
on the 20th January 1840, a man who had been beset in the 
night by the dogs of the barracks. The poultry -yard had been 
repeatedly robbed ; and this person was supposed to have 
been prowling after the roost-fowls at the time the dogs rose 
upon him." This case had been heard, and the man com- 
mitted to the House of CoiTCction, when a complaint was 
presented against another man, whom Major G., also of the 
camp, had detected under similar circumstances, and lodged 
in the guard-house. Two days after his detection, " the 
Major observed some carrion-vultures hovering about a spot 
in the fields, and on sending to see what was the matter, a 
Kilmarnock cap, containing a dead fowl and some eggs, tied 
up in a pair of old trousers, was found very near to the spot 
where the prisoner was caught. This discovery by the aid 
of the vultures confirming the suspicion against the prisoner, 
he was condemned. 

" The last instance that I shall relate is one in which the 
senses of hearing, seeing, and smelling, were all exercised, 
but not under the influence of the usual appetite for carrion 
food, but where the object was a living,, though wounded 
animal. 
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^ A person in the neighbourhood of the town haying his 
pastures much trespassed on by vagrant hogs, resorted to his 
gun to rid himself of the annoyance. A pig which had been 
mortally wounded, and had run squeaking and trailing his 
blood through the grass, had not gone far before it fell in the 
agonies of death ; at the moment the animal was perceived to 
be unable to rise, three vultures at the same instant de- 
scended upon it, attracted no doubt by the cries of the dying 
pig, and by the scent of its recking blood, and while it was 
yet struggling for life, began to tear open its wounds and de^ 
vour it. 

" These several instances, I think, abundantly shew that 
ail the senses are put in requisition by the John-Crow vulture 
in its quest for food." 

From the facts thus presented by Mr Hill, we gather also, 
that the common opinion is erroneous, which attributes to the 
vulture a confinement of appetite to flesh in a state of decom- 
position.' Flesh is his food, and that he does not pounce 
upon living prey like the falcons, is because his structure is 
not adapted for predatory warfare, and not because he refuses 
recent, and even living flesh, when in his power. If the John- 
Crow vulture discovers a weakling new-born pig apart from 
the rest, he will descend, and seizing it with his beak will 
endeavour to drag it away : its cries of course bring the 
mother, but before sne can come, the vulture gives it a severe 
nip across the back, which soon ensures the pig for his own 
maw. If a large hog be lying in a sick condition beneath a 
tree, the vulture will not hesitate to pick out its eyes, having 
first muted upon the body, that it may discover whether the 
animal be able to rise ; the contact of the hot foeces arous- 
ing the hog if he be not too far gone. Cattle also he will 
attack under similar circumstances. One of my servants once 
saw a living dog partly devoured by one. The dogs of the 
negroes, half-starved at home, " bony, and gaunt, and grim," 
if they discover carrion, will gorge themselves until they can 
hardly stir, when they lie down and sleep with death-like in- 
tensity^ A large dog thus gorged was sleeping under a tree, 
when a John- Crow descended upon him, perhaps attracted by 
the smell of the carrion which the dog had been devouring. 



94 Mr Foumct'fi Btuearclie$ on the Geology of the Alps. 

and began tearing the muscles of the thigh ; it actually laid 
open a considerable space before the poor animal was aroused 
by the pain, and started up with a howl of agony. Tii9 
wound was dressed, but the dog soon died.— "Ti&« Bitdi of 
Jamaica, by Philip Henry GorsCf p. 1. 



Series of Researches on the Geology of that part of the Alpi 
lying between the Valais and Oisans. By M. FouiurET. 

In 1841, M. Fournct published in the Annates de la Soded 
d^ Agriculture de Lyon, vol. iv., two memoirs on the Geology of 
that part of the Alps comprised between the Valais and Oisani. 
It is a grand and interesting subject of study ; but M. Fou^ 
net had scarcely entered, so to speak, into the matter, his at- 
tention being hitherto directed to general consideration!. 
He indicates four systems of elevation (soulevement) which 
liave crossed each other in the Alps ; Ist^ The system of the 
Hhine ; 2d^ System of Mont Viso, running from NW,, to 
SE. ; 3d, System of Western Alps, lying from NNE. to SSW.; 
ith, System of the Valais, directed from ENE. to WSW. 
The author then passed to a description of the rocks of pin- 
tonic origin, which are so numerous and varied in the Alps. 
He divides them into four groups ; 1st, Micaceous rocks ; 
2d, Serpentine-talc, or Mq.gnesian rodks ; 3d, Porphyritic 
rocks / ^th, Pyroxenic rocks. 

In this description of the rocks, he has entered upon inte* 
resting researches. We would mention more particularly 
those on the origin of agates (agathes) and zeolites, which he 
went to study at Oberstein in the Palatinate, in order to uui- 
derstand bettor the glandular rocks of the Alps, 

M. Fournet has published a continuation of these two me- 
moirs. He treats of a higher subject, namely, the study of 
the modifications produced on sedimentary rocks by the vi- 
cinity of rocks of igneous origin. Ho considers not only the 
metamorphisms which have taken place on a small scale ; 
but also the modifications undergone by the whole sediment- 
ary rocks of the Alps. For a long time the necessity has 
been felt of treating cei*tain branches of Geology chemically, 
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erases; then come the conglomerates of Valorsine, with 
their micaceous paste and black slates. At the cascade of 
Fissevache, we again find petrosiliceous veins ; at the cas- 
cades of Mieville, we perceive felspar and micaceous rocks. 
Finally, from Mieville to Evionnaz, the geological chart of 
France, indicates that the valley intersects the axis of the 
chain of Srevent. All this system is parallel to the Western 
Alps. 

" If we take account," says the author, " of the result of 
mctamorphic actions, we may group these products (these 
stratified and altered formations, in the following manner :— 

" Ist, The baking of schistose clay into argillaceous or 
clay slates. 

" 2^, The conversion of ordinary slates into hard unc- 
tuous slates, moi*e or less modified in their colours. 

" 3fl?, Complete hardening or semi-fusion, which has caused 
the slates to pass into a petrosiliceous state. " 

" 4M, Crystallisation into chlorite of the slaty fragments 
embedded in the veins of quartz. 

" bthy Transformation of the clay slates into green slates, 
more or less felspathic, and very variable in the grain. 

" 6//^, Change of the same rocks into felspathic micaceous 
slates, or into gneiss more or less porphyritic, in conse- 
quence of an imbibition and crystallisation of mica and fel- 
spar. 

'* 7M, Lastly , cry stallisation of black limestones into white 
limestones, saccharoidal, or saline, with or without idocrase." 

He then proceeds to examine the different changes which 
the rocks have undergone. It then becomes indispensable 
to inquire into the nature of the rocks. Now, two kinds here 
present themselves to him as fundamental, namely, the lime- 
stone and clay state. M. Fournet first takes up the latter, 
the metamorpliism of which appears to be more general, 
more complicated, than that of the limestone, on account of 
its variety of composition, and its exfoliability, — a circum- 
stance which multiplies the points of contact. What is the 
composition of clay-slate % What is its constitution ! Is it 
itself a mctamorphic rock % These are some of the problems 
discussed. 
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CaiptSAn Youren, one of the agents of the mine,* informs 
me, that near the eastern extremity of the deepest level, on 
the *' middle lode!* there is a spring or jet of water, dis* 
charging about 94 gallons a minute, at the temperature of 
1061'' Fahrenheit.t This level is about 250 fathoms below 
the surface, and about 200 fathoms under the level of the 
sea. The '^ lode'^ has an underlie or dip of about 2k feet in 
a fathom towards the north, and the water flows from its 
northern or upper wall; whilst from the opposite side, or 
southern wall of the lode, at the distance of only ^ feeii 
there is another spring, discharging 30 gallons of water in a 
minute, at the temperature of 97f ° Fahr. The air near boA 
these springs was found to be at 104^"^ Fahr. : and " kiUai^ 
is the only rock which has been seen within 30 fathoms of 
them. Granite occurs at a considerable distance westward 
of the place ; and two '* el van courses'*' traverse the mine in 
nearly the same east and west direction as the lode* 

I have foimd that jt of a pint of the water from the warmer 
spring contained 15 grains of saline matter, consisting of 
muriate of lime and common salt, in about equal proportions, 
with a trace of sulphuric acid, probably combined with lime. 
In the same quantity of the cooler water, only 10^ grains of 
muriate of lime and common salt were found, the latter in 
less proportion than the former ; and in this water also there 
was a slight trace of sulphuric acid. In both instances, the 
water was clear," saline to the taste, and without any metallic 
salt. 

It may, I think, be inferred from the saline contents of 
these springs, that they have a common origin or source ; 
whilst their high temperatures indicate their having come 
from a considerable depth, and the quantity of water they 
discharge, that the lode, or rocks beneath, must be very per- 



* This mine (for it is one concern) continues to produce abundance of cop- 
per ore. It is situated in the parish of Gwennap, about 8 miles to the north- 
ward, or almost I^NW. of Falmouth, and is several miles from the sea. 

t The thermometer employed has been carefully compared with a standard 
one, and found to be ^ of a degree too high ; so that this small amount must be 
deducted from the results, making them 106*08^, 97-5°, and 104 , respectively. 
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a gale by the same vessel, in sailing round the axis of ibe | 
storm ; thus adding another practical demonstration of its ' 
revolving character. One such case of complete circuit-sail- 
ing I have referred to in 1836. Mr Thorn, in his account of 
the Eodriguez storm of April 1843, has shewn, that the Sobin 
Gray ran once and a half times round the axis of the storm 

from left to right, ( J (this being in the Southern Hemi- 
sphere), till, being thrown on her beam ends, she was pre* 
vented from continuing her circuit. In the same storm^ the 
Ar^o made part of her second circuit, scudding round in tiie 
gale in the same direction. In like manner the Margaret 
made a circuit and a quarter round the axis, chiefly in the 
heart of the gale. Several vessels, after once falling out of 
this hurricane, pui*sued their course, again overtook it, and 
plunged into the heart of the storm, where they suffered most 
serious disasters. It appears probable, and indeed certaiuj 
tliat nearly all the great loss and damage sustained in 
this hurricane might well have been avoided by a knowledge 
of the laws of rotation and progression in these storms. 

" But the most striking ease of circular sailing in a storm, 
is that of the Charles Heddle in a hurricane near Mauritius, 
in February 1845, which has been furnished me by Mr Pid- 
dington. This was a clipper-built vessel, once a slaver, and 
was bound from Mauritius to Muscat. It appears from the 
log, that in her course round and round in the gale, the wind 
veered five complete revolutions in 117 hours, with an average 
run of eleven and seven-tenths knots per hour ; the whole 
distance thus sailed being 1373 miles, while the progression 
of the hurricane at this period 7vas less than four miles an 
hour. The average distance from the gale's axis is estimated 
at about 45 miles. During this time the vessel made a good 
course SW. f west, 354 miles only ; nearly on the usual 
course pursued by the hurricanes near Mauritius. 

" These are results obtained by Mr Piddidgton, who has al- 
ready published his twelfth memoir, and who informs me that 
lie is preparing another on this hurricane of the Charles Heddle. 
In his eleventh memou* he has given us an account of two 
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under the appearance of vast deposits with a flat si 
sometimes under that of terraces rising in steps one aboi 
another, or in the form of elevations of banks or elonj 
hills, known by the name of osars (the eandosars of 
Swedes). Among the mountains, it forms irregular mi 
without any determinate geometrical figure. Instead of 
deavouring to discover characteristic marks which might illi 
trate the nature of these different deposits, M. Durocher 
fines himself to a description of their form, and that of 
materials composing them, as if that form, and the 
or less proportion of sand, pebbles, angular or rounded bl< 
were of themselves sufficient to reveal their origin to us. 
his first Memoir, he seemed to separate the osars from 
other transported formations, and to admit,''with Mr LyelV^ 
that their origin is more recent. In the present Memoir, tIiJ4 
distinction is not observed, and the author no longer attempti 
to determine whether they contain shells, and if these sheUfl 
are identical with those now living in the neighbouring seM, 
cr rather, whether they belong to the icy ocean, or to warmer 
seas. On no occasion does be make the slightest allusion to 
the absence or presence of those rubbed and striated pebbles* 
which are so characteristic of moraines. The result is, that 
the reader, after perusing this chapter, cannot form the slight- 
est idea of the nature and origin of these deposits, so difi^erent 
from each other. However, before M. Durocher's publica- 
tion, the results of MM. Hisinger,t Lyell,| Keilhau,§ and, at 
a later period, those of MM. Forchammer,|| Loven, and Desor, 
have thrown some light upon this chaos. 

Under the name of transported deposits, M. Durocher has 
united, in the same denomination, three very distinct forma- 
tions: — 1*^, The ancient moraines, which he describes (page 64) 



* These pebbles had already been described in 1842, in the Edinburgh New 
Philosophical Journal, p. 223, and in the Bihliotheque UniveraeUe, t. xli., p. 125. 

t Antekninger i Physik och Geognosie, t. iv. 

X On the proofs of the gradual rising of the land in certain parts of Sweden. 
Phil. Trans,, 1835 ; and in French, Memoires de la Societe des Sciences NatureUes 
d€ Neuchdul, t. i., p. 200. 

§ Nyt Magazin for Katurviderskaberne, t. iii., p. 169. 1842. 

II The Ath^nfeom, No. 987, 26th September ld46, p. 1003. 
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LoY^n, arctic specieB now banished from the icjr iMIb 
which lived in iiie North Sea ht the period Ivhen its 
by sinking, plunged into the oceian the moraines prertei 
arranged by the diluvian torrents ai*ising Ironi the me 
of the glaciers. 

Sd, The osars (jsandosars of the Swedes). Th^se liilk 
with such characteristic fottns, belong to an epoch rery diffW- 
ent from that of the erratic transported formation of WUA 
we have spoken ; they are one of the numerous prooA of flw 
immersion and emersion of the Scandinavian coast. MM. 
Al. Brongniart, Hisinger, and Lyell, have found ili them shelU f 
now living in the Baltic {Tellina Baltica, Cardium eduktlfy' \ 
tilts ediilis, Littorina crassior, L, littoria, Neretina JIuviatttii), J 
at heights varying from 9 to 24 metres above the level of the ^ 
Gulf of Bothnia. These osars are, therefore, the work of the sea :: 
during the period of the immersion of Scandinavia. They afe t 
true downs {Revler of the coasts of Jutland), with a stratiflca- ^ 
tionnot horizontal, formed by the surge during stormy weather ^ 
which passed over these rampaiiis, and deposited iti them ihe / 
pebbles and sand which it raised from the bottom of the seft.* \ 
The pebbles composing these osars are never striated ; they r 
could not be so ; for, even if they w^ere striated before, the strise 
would have been speedily effaced by the friction to which they 
were subjected by rolling on the beach. The osars are almost 
always covered with angular erratic blocks, and the most pro- 
bable opinion is that which attributes their transport and 
deposition to rafts of floating ice. Another circumstance still 
proves the recent origin of osars, namely, that they some- 
times lie above deposits of peat, the origin of which may be 
contemporary with that of glaciers, but cannot be posteHbr to • 
it. Besides this, boats have been found in them, and a house 
buried to the depth of 19 metres, with charcoal still in the 
fireplace.-(- M. Durocher, therefore, is in error when he ter- 
minates his memoir by saying (p. 64), " The partisatls of the 



* tJeber Goschiebebildungcn und Diluvial Schrammen in Danemarck, von 
G. Forchammer. Annales de Physique de Poggendorf, t. Ivili, p. 609 ; also 
Edinburgh New Phlloiophical Journal, vol. xzxi., p. 61, 1841; 

t LyeU, On the Proofs of a gradual Kising of the Jiapd in certain parts of 
Sweden. PHL Tram., 1835, p. 8. 
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l^biciers of the posterior Rhine, Alalein, Tschingel, and Griin- 
b^irg: The ancient glaciers of Switzerland present still more 
itrihing examples of this mode of progression. I shall recall 
to M. Durocher's recollection the succession of hills which 
lie must have seen in descending the valley of the Aar ; Ist^ 
the two Baerenhiihl ; 2e/, the groups of moutonneed rocks 
nrhich we cross in going from the Aar to the hospice of the 
Brimsely and which form the contrefort of Naegelisgraeth ; 
W, the SpitalnoUen ; 4^/*, the Kirchet, which are covered on 
GbU sides with striae characteristic of the action of glaciers, 
identical in every respect with those which the Aar is engra- 
ving in the present day under our own observation. 

I was astonished, I must confess, to find^ the following re- 
mark among the objections to the ancient extension of gla- 
ciers : " In the country of Areskutan," says M. Durocher, 
>< the erratic agent must necessarily have had an ascending 
motion ; it has set out from a lower country to ascend to 
another 222 metres higher than its point of departure ; it is 
not, therefore, a glacier which has engraved the striae of 
Areskutan." This diflSculty is indisputable ; but it appears 
to me, that if it be difficult to admit that a glacier can raise 
raise itself up a slope, it is still more difficult to conceive 
that a diluvian current could flow up one ; and if we were 
forced to choose between the two suppositions, there is no 
one who could not decide for the glacier. In truth, it has 
not been demonstrated that a glacier cannot ascend a decli- 
vity by resting itself against an obstacle at the bottom, whilst 
water cannot move against the laws of gravity. This alleged 
objection, therefore, against glaciers is only a local problem, 
of which M. Durocher has been unable to find the solution. 
There is one, however, which I have endeavoured to give, in 
Favour of currents as well as of glaciers. The coast of Nor- 
way, as is well known, is subject to considerable oscillations ; 
and we may affirm, that, in the glacial epoch, the relative 
levels of the sea, of the coast, and of the interior of the coun- 
try, were not the same as they now are. Everywhere in the 
Gulf of Christiania, and elsewhere, the striae are continued 
under the sea. It is, therefore, extremely probable, that at 
the era of glaciers the coast was more elevated than at the 
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present. In fkct, it is necessdry, in ordei* that glaciers mig^ ^ 
slide aldtig the bottom of the sea, that its temperature shddld 
be constantly below £ero ; for, if the temperature of the latter 
were maintained above the freezing point during seteMU 
months of the year only, the glacier would float Upon the vm- = 
face of the sea, and not striate its bottoni. 1 think tiiat I 
have established this point in my observationEl On the gladM - 
of Spitzbergen.^ Daring the glacial epoch, it is, therefore, 
probable that the coast was higher than j&t prei^ent, for tHe 
must suppose it to have been more elevated befbre lill tile 
strisB could be submerged. But since it has undergone re- 
markable oscillations, as is proved by the balnili of tJdevAib» 
seen by M. Brongntart,t 60 metres above the sea ; the Be^ 
pulaD fixed on polished rocks between Christiania and Ag^el^ 
bach;t and above all, by the bed bf clay and shells {Ska- 
lenschickt) described by M. Keilhau, ftnd ivhich are found to 
the height of 188 metres above the sea, and l2 myriametr^s 
from the coast.§ The oscillation of the coast of the {Jeniii- 
sula is, therefore, a fact mathematically demonstrated. Let 
us now see whether the portion of the Norwegian coast, rf 
which M. Durocher speaks, presents any marks of these 
changes of level. Areskutan is situate under the same lati- 
tude as Drontheim, but 10 myriametres into the interior of 
the country. Now, in the Beistadfiord, 11 myriametres to 
the north of Drontheim and Areskutan, M. de Buch|| found, 
at a height of 140 metres, marine shells, which he considers 
the same as those of the deposit near Drammen, the greater 
part of them now living in the North Beas. These are. My- 
tilus edulis, Cardium eduli^ Mya truncata, Venus Islandica> 



* Bibliotheque Universelle de Geneve, July 1849; Bulletin de la Boci6t< 
Geologique, Meeting of 4th May 1840; and Edin. New Philosophical Journal 
vol. XXX., p. 284, 1841. 

t Notice of the blocks of rocks found in transported formations, Annalea de 
Sciences Katurelles, t. xlv., 1828. 

J Scheerer, Beytraege zur Kentniss des Seftstroem'schen Frictions Phenomen. 
Annales de Physique de Foggendorff, 3d series, t. vi., 1844. 

§ Dauhree, Note on the Erratic Phenomena of the North of Europe. JSul 
Ictin de la Socicte Geologique, t. xiv., p. 574, 19th June 1843. 

II Reise durch Nortvegcn und Lappland, 1. 1., 251. 
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to 1000. This ice, therefore, partly swims on water ; and if 
a glacier supported its sides on the shore, that would be suf- 
ficient to sustain it above a liquid mass. These conseqnenoes 
are verified in nature. The glacier of Aletsch, in SwitEer> 
land, rests on the surface of Lake Moerill ; all the glaci^g 
which occupy the bottom of the Spitzbergen bays, advance 
above the sea, to a certain distance, supporting themselves 
on the shores of the bay.* For all these reasons, it does not 
appear to me absurd to suppose, that, by enlarging the pro- 
portions of the phenomenon, the glaciers formerly crossed 
the Gulf of Bothnia, as they have probably traversed the 
lakes of Switzerland. In this country, we can demonstrate, 
from the altitudinal limit of the ancient lateral moraines left 
by these glaciers, that their base did not rest on the bottom 
of the lake, but corresponded very nearly to the actual level 
surface of the water. 

The portion of his map of the direction of the striee, which 
M. Durocher has derived from that of M. Sefstrom,f pre- 
sents, on the shores of the Gulf of Bothnia, between Gefle 
and Oeregrund, arrows running from NE. to SW., as if 
the grooving force advanced from the sea towards the inte- 
rior of the country. From this M. Durocher draws a great 
argument against glaciers, which, he says, cannot rise from 
the bottom of a basin, like the Gulf of Bothnia, upon the shore. 
The objection applies equally to currents ; but I shall not 
discuss it ; for I have strong reasons for thinking, that the 
direction indicated by M. Sefstrom is not the mean direction, 
but that he has been led into error by local deviations. The 
recollections of my journey in 1839, in which I travelled 
from Gefle to Upsal, crossing this region, recall nothing of 
this nature. 

Such are the objections M. Durocher makes to the ancient 
extension of the glaciers of Scandinavia. Not to prolong 
the discussion, I shall not enter upon the enumeration of the 
difficulties that may be raised against the hypothesis of dilu- 
vial currents ; my task would be difficult from other causes. 



* See my observations on the glaciers of Spitzbergen, JBibUoth&jue Univcr' 
telle de Geneve, t. xxviii.. p. 160. July 1848. 

t -iVnnales do Physique do Toggcndorff, t. xliii. 1838. 
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belonging to one or other of those natural diyisions.* In a wQrd|) 
the Upper and Lower Silurian fossils published by me had been ap* 
pealed to by him as the types by which he worked out their equinp 
lonts in the above slaty tracts ; and even in his memoir pnblishaif 
in 1846, he still divided the older palceozoic rocks of our island intd 
Upper Silurian, Lower Silurian, and Cambrian. f In the memoir, 
however, which he read at the last meeting of the Geological Societj, ' 
Professor Sedgwick took a new course, for which I was unprepared 
by his previous publications.^ After indicating the order of tha 
strata in and beneath the Bala limestone, he now puts forth what I 
can only understand as this general proposition, viz., that althou^ 
the fossil typo of such rocks is essentially what he and others had 
recognised as *' Lower Silurian," the term " Cambrian*' ought ia 
preference to be applied to them, because a succession of great phy- 
sical masses exists in North and South Wales, which is not developed 
in the tracts formerly described in the Silurian region. In this waj, 
the term Lower Silurian would be suppressed, and the Silurian sja- T 
tem, deprived of its lower half would be split up into two systems of t 
fossiliferous strata beneath the Devonian, instead of continuing to be ^i 
one natural series divided into two groups, as first established in Bri- '; 
tain, and subsequently extended to other parts of Europe. 

Painful as it is to me to oppose my distinguished associate, — the 
friend with whom I have so often co-operated, and to whom I dedi* 
cated the *' Silurian System,'' I am compelled to resist a proposition, 
the adoption of which would, I conceive, be productive of great dis- 
service to the progress of geology ; and he must therefore excuse me 
if I defend the ground of Oaractacus, with a pertinacity approaching 
to that of the old Silurian chief. 

I shall therefore treat this question under the following heads :— • 
the origin of the terms '* Silurian" and " Cambrian" — ^the nature 
and progress of the classification to which the term " Silurian" re- 
ferred, whether in Great Britain or the continent, — and the effects of 
the adoption of the proposed change upon geological science. 

After labouring during four years in certain Welsh and English 
counties, in which I had traced out and defined a succession of fos- 
siliferous deposits, from the base of the old red sandstone down to 
certain older rocks then called ** slaty greywacke," I was urged by 
many geologists to designate such rocks by a distinct name. Ac- 
cordingly in June 1835, J I applied to them the term " Silurian Sys- 



* See Quarterly Journal Geol. See, vol. i., p. 1 ; No. 4, p. 442 ; vol. ii., p. 106. 

t Ibid., vol. ii., p. 130. 

i Let no one suppose, that in consequence of the divergence of our present 
views on a point of geological nomenclature, there has been the slightest ces- 
sation of friendly intercourse between us. Professor Sedgwick wrote to nie 
four months indeed before his memoir was read, and candidly explained his 
opinions. 

X Phil. Mag., June 1835, vol. vii.^ p. 50. 
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** Cambrian/' With this arrangement we both felt certain, i 
anomaly could be introduced into the lower paleeozoio classifii 
as the relations and fossil contents of mineral masses whicl 
contiguous must be eventually cleared up, without fear of en 
the introduction of theoretical views. 

The word *^ Cambrian'* (as far as I know) was first used ii 

by myself in the year 1836, in describing the structure of Pem 

shire. But whilst I then spoke generally of such Cambrian 

and afterwards at greater length in my large volume, their ai 

and examination formed no part of mj scope ; that task havinj 

specially undertaken by Professor Sedgwick, at a time when I 

believed, that from their great thickness, apparent inferiorii 

different lithological structure, they would be found to contain i 

of organic remains distinct from those I had called '' Lower 

rian/ * Improving in the following years the description of th( 

rian region, and having completed as well as I could by my oi 

hours (aided by a hw kind friends resident in the country), tl 

lection of its typical fossils, I published in 1839 the *' Siluriai 

tem," as founded on my own researches. This work was t 

panied by a map, which, as far as the parts coloured Silurian ai 

cerned, has, I believe, been found little fault with ; the distil 

of the Upper and Lower Silurian rocks, with their subordina 

mations (all perfectly conformable, be it observed, to each 

being accurately laid down in reference to other overlying de; 

But notwithstanding the labour bestowed upon it, this map w; 

cessarily very defective in the boundary-line between the t} 

Lower Silurian, and the wntypified Cambrian rocks. In the noj 

part of the map that line was, indeed, for the most part insert 

my request, by Professor Sedgwick himself ;* and in Centre 

South Wales it indicated, according to my view, little more tha 

to the west of it, the so-called Cambrian rocks were then r 

zoologically nor physically explored — a task which, as repeated 

nounced to the Geological Society, and expressly declared i 

work, was left exclusively to Professor Sedgwick. But altho 

was, so to speak, a point of honour with me not to trench up( 

privileges of the eminent geologist who had engaged to descri 

Cambrian region, I can truly say, that I repeatedly urged h 

determine the organic remains of those slaty rocks ; for I 

thought, I repeat, that they would be found to be in that m 

essentially distinguished from my Silurian types. Years, hoi 

rolled on, and this desirable end was not accomplished ; a: 

peculiar fossils having to this day been published, the Can 

system consequently remained without organic characters of its 

It was, in fact, a great physical mass without the vitality 

system. 

* See description of the map, Sil. Syst., p. xxix. 
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Cambrian rocks were unknown at the period when the original dasH^ 
fication was proposed. As soon as this point was cleared up, I 
hold that the conduct I pursued, so far from being in antagonism 
with the rules and analogies which have hitherto guided geologists, 
was in direct obedience to the only canon on which their nomenclfr' 
ture has been based, — viz., conformity of succession, and similar o^ 
ganic remains. The only error committed, was the original one of 
giving a systematic name to a mass of rocks before its fossils were 
known ; and I venture to declare it to have been not merely my 
opinion, but that of every geologist who considered the subject, that 
the continuance of the recognition of a Cambrian system has been 
considered to be exclusively dependent on the discovery in it of a 
peculiar type of life, distinct from that formerly described as Silu- 
rian. 

In respect to the geographical propriety of language on which my 
friend insists, I have already said, that I was not responsible for the 
outlines and contents of his Cambrian region ; and as to the observa- 
tion about the Silurian system being now brought by increase of 
knowledge to mean nothing but " fossiliferous greywacke," I have 
simply to remind liim, that until the Silurian system was fixed, and 
was followed by tracing the ascending succession of palaBOzoic life 
through the Devonian into the Carboniferous and Permian deposits, 
foreign geologists had indiscriminately applied the word " greywacke" 
to different members of this great palaeozoic series. But I need not 
dwell on the advantages which followed from that firet step in the 
pala30zoic classification, as they have been kindly admitted by my 
contemporaries, including Professor Sedgwick himself. 

Although it is unnecessary that I should deny, what I apprehend 
no modern geologist can sustain, that peculiar lithological features or 
extraordinary thickness can constitute any claim for the establish- 
ment of a new nomenclature, I may be excused for requesting that 
reference be now made to my former descriptions of such Lower Si- 
lurian strata, when I found them intermingled with rocks of igneous 
origin in the Silurian region. I then specially described districts in 
the higher and western parts of Shropshire and in liadnorshire, in 
which contemporaneous submarine volcanic rocks alternated frequent- 
ly with beds containing Lower Silurian fossils ; such masses having 
been subsequently penetrated by other eruptive matter. Those con- 
temporaneous trap-rocks were stated to be made up of many varieties, 
including felspathic grits, sandstones, conglomerates, and breccias, 
greenstone and horneblendic rocks of many shades, with porphyries, 
&c. Now, although these rocks had a very different mineral aspect 
from that with which I was familiar in districts removed from such 
disturbing causes, I never thought of applying a separate name to 
them. They had, it is true, a peculiar aspect. They wore often 
much swelled out by the interlacement of porphyries, greenstones, 
and " volcanic grit," and owing to these conditions, fossils were com- 
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paratWeljr rare ; but in deciding their age I appealed to the fossils 
only, and wherever I found certain forms, of Orthidse, Trilobites, 
Graptolites, &c., I at once mapped in such masses as '' Lower Silu- 
rian." As no one has ever doubted that the name was there rightly 
applied, I request geologists to read the chapters descriptive of these 
rocks,^ and then to tell me if I have uot in them given a fair illus- 
tration (though on a smaller scale) of the leading features which are 
said to characterise the infinitely grander masses of North Wales. 
With the exception of beds charged with Lingulse and pisolitic iron- 
ore, and marked by a perfect slaty cleavage, there is, I assert, no 
essential difference, whether mineral or zoological, between the above 
tracts of Shropshire and Radnorshire, and the rocks of Caernarvon 
and Merioneth ; and if the hundreds of feet of the one be expanded 
into the thousands of feet of the other, and the undulating hills 
ranging from 1200 to 1800 feet high, be raised into rocky ridges 
from 2000 to 3000 feet high, geologists will have before them, in 
my opinion, the Cambrian system as now characterised by Professor 
Sedgwick. 

Nature's legends are, in a word, found to be composed of the same 
fossil types in the western parts of Wales, as in the western limits of 
the Silurian region ; the only difference being, that ih the former the 
spaces between the letters are vastly more expanded, and that the 
whole region is more slaty, igneous, and crystalline. 

I say it advisedly, and after consultation with good palaeontolo- 
gists, who have examined the North Welsh fossils, that there is no 
essential difference between them and those of my Lower Silurian 
tracts. On the other hand, there are considerable variations in the 
distribution of the Upper Silurian species of the region 1 first de- 
scribed, and those of parts of Wales, Cumberland, and Westmoreland, 
which have been recognised by geologists, including Professor Sedg- 
wick himself as Upper Silurian. Why then does he speak of and 
apply my Upper Silurian types only throughout his last memoir, and 
not equally depend on those styled Lower Silurian ? Why, indeed, is 
the term '^ Lower Silurian^' not once employed in his last memoir, 
diough abundantly referred to in all his previous communications, 
when my types were appealed to ? The only answer, it seems to 
me^ which can be given, is, that as the word Cambrian is now de- 
monstrated to be zoologically synonymous with Lower Silurian, Pro- 
fessor Sedgwick will not abandon the name he formerly applied to his 
great physical group, though such name was used before its fossil 
contents were known. 

The question, then, is simply, Will geologists find it possible to use 
two terms to designate the very same succession of animal life upon 
the surrace of the globe \ — such terms being relatively made to de- 



* See SUurian System, chapters xxii. and zxti. 
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Whilst we are considering what are the natural distinctions of i 
sjRtem, or " terrain/' in the sense in which I used the word, I beg ] 
to he permitted, without further reference to Russia and ScandinaTJ^ 
to shew how, in another portion of the continent, the Silurian Bjstea 
has recently been applied by a French geologist, M* Barrande, to 
Bohemia, the country of his adopted residence. The slatj fossilife- 
rous rocks of Germany, like those of Devon and Cornwall are, it is 
well known, for the most part of Devonian age ; but in Bohemia, a long 
and wide ti*act consists of a basin of Silurian rock^, the lowest strata 
of which repose on sedimentary rocks void of fossils, and these again 
on crystalline schists. With no other guide than my original work, 
the ** Silurian System," M. Barrande, after collecting 600 species of 
Bohemia fossils, 129 of which species are Trilobites, has, of his own 
occoi'd, come to the conclusion, that the whole clearly indicate a tnio 
Silurian series. The lower half of this series is composed of two 
stages of quartzose and argillaceous strata, which are not merdy 
referred to the Lower Silurian as a whole, but, through their minend 
characters and their Trilobites, and other organic forms, are even 
severally compared with the Llandeilo flags and Garadoc sandstone. 
The upper group, eminently calcareous, presents itself in three 
stages, the lowest of which M. Barrande (after most assiduous ex- 
amination of the fossils) compares with the Wenlock limestone and 
shale, the middle with the Lower Ludlow rock (the chambered shells 
of which strikingly resemble those of the same formation in England), 
and the third or upper division with the Aymestry limestone and 
Upper Ludlow rock. I advert, therefore, with pleasure to such 
labours, because they prove that the detailed descriptions of certain 
typical Silurian tracts in England have not been unfruitful, even in 
reference to other and distant European tracts. I further trust that 
geologists may regard my late memoir on Gothland as a corrobora- 
tion quite as striking, of the value of the detailed original description 
of the types of my own country.* On the other hand, I well know 
that there are Silurian tracts in the British Isles, which, under dif- 
ferent conditions of mineral origin present much fewer points of re- 
semblance to the types of the Silurian region than the above men- 
tioned distant foreign regions. f 

But rock systems must not be so formed as to suit one country 



* See Quarterly Journal Geol. Soc, vol. iii., p. 1. 

t "NVhilst these pages are passing through the press, I have learnt from Mr 
M'Coy, that several of the Upper and Lower Silurian species of Ireland, which 
he has described and named, are identical with specimens from Bohemia now 
in the collection of the University of Cambridge ; and together, with this fact, 
it is curious to remark, that the mineral characters of the rock masses in the 
two countries coincide ; and that in Ireland, as in Bohemia, the Upper Silurian 
is eminently calcareous, the Lower Silurian sandy, quartzose, and slaty. (See 
the Silurian fossils of Ireland, 4to, as published by Mr Griffith and Mr M'Coy). 
—9th April 1847. 
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pendent organic group, which is free from sulphur in evert/ sense of 
the word. 

If, for instance, a current of chlorine is passed through a solution 
of albumen, for several days together, we obtain not a product of de- 
composition, but a real combination of chlorous acid with protein, 
which does not blacken silver. The quantity of sulphur it contains, 
in the form of hyposulphurous acid, is equal to that of the sulph- 
amid of an equivalent quantity of albumen. According to Kemp, 
this would amount to 1*5 per cent, in the chlorite compound; but 
this is too high, as I shall prove below. If duly prepared, it does 
not contain more than 1*2 of sulphur, equal to 1*83 per cent, of hy- 
posulphurous acid. 

But this proportion is far from being constant or essential ; for if 
a current of chlorine is passed through the acetic acid solution, from 
which protein from fibrin has been precipitated, we obtain a chlorite 
of protein, perfectly similar to that from albumen, but containing 
only 0*4 per cent, of sulphur =0*6 per cent, of hyposulphurous 
acid. 

Similar discrepancies are found in the quantity of hyposulphurous 
acid, existing in protein itself. 

After this sulphur question has produced its effect, it will descend 
into the place which it ought to occupy. 

The maximum quantity of hyposulphurous acid which I have been 
able hitherto to find in, or to be taken up by protein, is 2*4 per cent., 
e^ual to 1*6 per cent, of sulphur — that is the quantity which is found 
in albumen, under the form of sulphamid. It represents exactly the 
half, in equivalents, of the quantity of hydrochloric acid, that can be 
taken up by albumen. This combination, therefore, cannot be called 
strange or singular. The hyposulphurous acid obstinately adheres 
to the protein in the same manner as sulphuric acid, phosphate of 
lime, metallic oxides, and several other bodies, all of which may 
unite with it in small quantities. 

The composition of protein, free from sulphur in every form, 
may be represented by the following empirical formula : — 

C56 H25 N4 o^o + 2 H 0. 

It differs from the one to which I have hitherto adhered, because 
the organic group contains a little less nitrogen than was ascribed to 
it before. This is all the modification which my former results re- 
quire. 

The formula expresses in 100 parts. 



c 


54-7 


H 


6-8 


N 


14*2 





24-3 



The grounds upon which I propose this formula, are not more 
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certain than those for all empirical formuleQ. Wq hare wen thb b 
the case of salicine. All the empirical formulae, which eqoallj ex-^ 
pressed the composition of salicine, fell to the ground adler Firia 
had discovered its constitution. Yet the formula above given brings 
us a little nearer to the truth. I 

Perhaps it may be said, — And so e^erj thing is modified that i 
^ou havo formerly stated regarding protein 1 On the contrary, a 
nothing is modified but the formula. Science retains what it pos- | 
sessed, viz : that— ^ 

Ist, The vegetable and animal albuminous bodies contain in com< 
mon an organic group free from sulphur. 

2d, There are two groups to be considered as higher degrees of 
oxidation of the former, and produced from protein. 

I will give you the now form, into which my previoua results re- 
quire to be moulded. It will thence be evident to you, that with 
the exception of the nitrogen of the protein itself, nothing at all of 
my former results is altered. 

Albumen from eggs, according to my former analyses,* and those 
of Euling,t (C=7512; N = 87-5), and the new determinations of 
sulphur consists of 
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R(2). 
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This composition represents a combination of 20 equiv. of pro- 
tein + H O, with 8 equiv. of sulphamid and 1 equiv. of phosphamid. 
Kemp designates this explanation by the name of an artifice. This 
expression, however, is not accurate. It is nothing else than an at- 
tempt on my part, to give a certain form to what I have found, Jf 
the quantity of phosphamid in the combustion were double, it would 
bo reduced to the simple form of 2 equiv. of protein + 1 equiv. of 
amid of sulphur and phosphorus. 

Now, by the influence of chlorine, this albumen combines, with- 
out undergoing a change, with chlorous acid, and the product is 
chlorite of albumen » I. J which I before wrongly called chlorite of 
protein; I add, II.§ chlorite of casein, and, III.,|| chlorite of fibrin. 



* Scheik. Onderz. deel iii. f Ann. der Chem. und Pharm., 1846, 

} Bulletin, 1839, p. 400. § Ibid* II Ibid. 
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Atoms. 
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I have, for simpUoiCy, left out the phosphorus ; I do not OTen know 
if it exists in tixUl compound. 
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The quantity of sulphamid in fibrin and casein is different from 
that in albumen, but the difference is small, and therefore I pass it 
over here. 

These bodies are the chlorites of albumen, fibrin, and casein. 
They produce sulpburat of silver, on being heated with potash upon 
silver, and thus they can be easily distinguished from the chlorite 
of protein containing hyposulphurous acid, which does not possess 
this property. 

The latter may be prepared in different ways — ^mong others, from 
the solutions, from which protein has been precipitated, or by pass- 
ing chlorine, for a long time, through a mixture of albumen, fibrin, 
casein^ horn, hair, whalebone, &c., and water. The product always 
contains a certain quantity of hyposulphurous acid arising from the 
decomposition of sulphamid and water 2 (S N H^ + H O)^ The ac- 
tion of the chlorine upon this produces ammonia, whieh unites with 
hydrochloric acid, — and hyposulphurous acid, which, along with chlo- 
irpus acid, is taken up by the organic compound. 

In mj former letter to you, 1 reduced the composition of protein 
with hyposulphurous acid, as it is obtained from albumen, to a grpup 
frea firom this mixture. I then brought into account 1*4 per cent. 
of su^hur, as was foupd by Fleitmann. The normal quantity ob- 
tained by fusion with soda, and subsequent addition of saltpetre, is 
1 '6 per cent., and this I believe to be the true proportion of sulphur 
in albumen. The compound consists of — 
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When this compound, which is a bichlorite of protein, is dried at 
212° F., it contains only 12*17 per cent, of chlorous acid. 

The same body may be obtained from the solution of fibrin, from 
iriiich protein has been precipitated, but this contains only 0*6 per 
Qimt. of hyposulphurous acid. 

If through the solution of albumen, from which protein has been 
separated, a current of chlorine is passed, a combination is always 
obtamed of C** H^ N^ O^^ with chlorous and hyposulphurous acids, 
but in variable proportions. That of the latter acid varies, which 
apparently indicates that the sulphur is not inseparable from C"^ 
iJis ^4 Qio^ g^jj^i ig no essential ingredient of protein. But the quan- 
tity of chlorous acid also varies, and the cause of this is, that, if the 
current of chlorine is continued for a suiB&cient length of time, we 
obtaiu mixtures of protein with one or two equivalents of chlorous 
I acid. 

i I here give you the result of the analysis of these bodies, and this 
1 do for two reasons : 

ht, Because these very mixtures afford a proof that the combina- 
tion contains chlorous acid, and not chlorine. 
2(2, Because they shew, that the sulphur they contain, is an acci- 
and not an essential ingredient. 
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Another produced — 
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A third yielded — 
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Here the proportion of sulphur is from 0*8 to 1*0 per cent., being, 
in the first instance, lessened to half the quantity contained in albumen. 

Any one who can explain these results in another way, will do a 
service to science by making it known. I consider these bodies as 
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mixtures of neutral and acid combinations of ohloroQi aeid* wiHi 
H'^ N^ O^^i and a variable quantity of byposulphuroos acid. 

All these chlorites dried over sulphuric acid at the ordinarj tsn?^)-, 
perature, appear white and pure. Thej have all the same p^>ps^ 
ties, and tend to confirm the doctrine of protein. 

As we must distinguish between chlorite of protein with hyposol- » 
phurous acid, and chlorite of albumen» fibrin, &c., we murt do » jr 
also with their other combinations. 

Thus, we must call the compound, which I have formerlj ana- 
lysed,* tannate of albumen. It consists of-*- 

Atoms. Calculated. 

C d4-2 53-4 53-6 640 539 

H 5-6 5-7 5-5 38-8 6-6 

N 10-5 4-4 10-2 

O 22' 29-2 

S 0-4 1-1 



fc 



I: 



=r(C^H'»N*O^« + (0-4SNH2) + HO)+(Ci»H«(y + 2H0); 
that iR, albumen with tannic acid, which has exchanged one equivulffit 
of water for one equivalent of albumen. You see. that this formuls i 
agrees also better than the former with my old results. The lanu) 
applies to sulphuric acid with albumen, and sulphuric acid with pro- 
tein. P 

When protein containing hyposulphurous acid is dissolved in stroif f 
sulphuric acid, the former is expelled and replaced by the latter, in [ 
a quantity amounting to 5 per cent. 

In my following communications to you, I hope to treat of 
and other combinations. 

Believe me, 

Yours faithfully, 

(Signed) G. T. Mulder. 

To Professor Johnston. 



Important Information regarding the Cultivation of Tea in the 

Valley of the Dhoon^ India* 

The last Calcutta Gazette contains a very important dis- 
patch from the Court of Directors, relative to the capabilities 
of the Valley of the Dhoon, and the adjacent districts, for the 
production of tea. Several valuable reports have recently 
appeared in the local journals of the success which has at- 
tended the efforts of Dr William Jameson (nephevir of Pro- 



* BuUotin, X839, p. 18. 
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tion. At a maund an acre, they would yield 7,600,000 
which is equal to one-sixth the entire consumption of 
land. If the application of capital to this object receii 
sufficient impulse, we might, in the course of ten or twi 
years, have the gratification of seeing England draw 
largest portion of her supplies from this country, and a 
trade of L.3,000,000 or L.4,000,000 sterling a year, grow up' 
India, stimulating industry and diffusing plenty, and in< 
ing the mutual benefit which the two countries derive 
each other. The multiplication of the supply in such abi 
dance would also tend to reduce the prices at home 
throughout the world, and thus augment the consumpti<}l£ 
Nor must we forget the great impulse which these tea plan-*] 
tations — a large proportion of which would necessarily be 
by British capital — ^must give to steam communication be- 
tween the two countries, and the additional importance thcjr 
would impart to the establishment of a railway from the port 
of Calcutta to the north-west provinces. 

But the country itself would reap no small advantage from 
the facility of obtaining supplies of tea at a reasonable rate. 
The natives of India are partial to this beverage, and the use 
of it will be extended in exact proportion to the degree in 
which it is brought within their means. A rupee and a half 
a seer, at which rate Dr Jameson calculates that the cultiva- 
tion will yield a pi^ofit of nearly two hundred per cent., would 
place the Kemaoon tea within the reach of the whole body of 
the middling classes ; and the demand for it, in the country 
itself, would be sufficient to furnish the highest encourage- 
ment to perseverance, independently of the European mar- 
ket. — Friend of India^ Serampore^ Feb. 4, 1847. 



On the Occurrence of Stones on the surface of G lacier s^ as con- 
nected with Glacier Stratification, In a Letter to Professor 
Jameson by M. E. Desor. 

New Haven, 15th May 1847. 

Sir, — I have just seen, in the fine library of M. Silliman, 
the 83d Number (vol. xlii.) of your Journal, containing two 
new letters upon glaciers by Mr James D. Forbes. The facts 



176 On the Manna of the Seripiure$. 

dence that the primitive stratification is not obliterated, a 
Mr Forbes has maintained, but that it is preserved thronf^ 1-^ 
the whole mass of the glacier. They shew also, better than 
any discussion, how little analogy there is between the strno- 

ture of the glacier and that of a lava stream. 

If 

Bart&n, 30fA May, 

Postscript. — Concerning the motion of the glacier daring _ 
winter, you will see that the results of Mr Forbes, as stated , .-.^ 
in his I4th letter, agree, in a very satisfactory manner, with il 
those obtained by M. Agassiz and myself on the glacier of 
the Aar. In this respect, as in many others, the Glacier of 
the Aar is not at all an exceptional one, but is governed by 
the same laws as those of Chamouni, and all large glacie^rs in jv 
general. 









f- 



On the Manna of the Scriptures. 

Dr Wright* describes a substance ho met with, under the name of ■ 
manna. We found, says he, " in one part of the mountains (probably \ 
on the return route) great quantities of a sweet substance found on the 
leaves of certain trees, generally the oak and gall-nut tree, and 
which is called gezza in Koordish, and"manwa in Syriac, and perhaps 
honey-dew in English. It forms on the leaves in such abundance, 
that, when they are dried and pounded, it comes off in scales, and 
is collected and used as an article of food. When melted and strained, 
in order to separate the crumbled leaves, it is very delicious, and is 
oaten by the people often in preference to honey. In the summer 
it is collected in largo quantities, and put up for winter use. Often, 
as we were riding along among the trees loaded with it, we found it 
pleasant to break off the branches and lick the leaves, which were 
so coated with it, that in a very few minutes our appetites were sa- 
tisfied. There is a species of willow growing in the water-courses in 
Persia, on which this article is sometimes found ; but we have never 
seen it there in such abundance as in the Koordish mountains." 

The term manna ordinarily refers to the well-known product of 
several species of Fraxinus, " that gi'ow spontaneously in Italy and 
Sicily, and very probably in all the oriental Mediterranean region," 
and which is used for medicinal purposes. Substances which re- 
semble this in form, or taste, or mode of production, are also called 
by the same term, which in every case, therefore, needs defining. 
The gezza was observed in June, and, from Dr Wright's account, we 
infer it was a semifluid exudation upon the leaves of certain trees. 

* Dr Wright Ib a member of tho American Mission, at Orooniiafa, in Persia. 
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concentrated sulphurio aoid, is eonneoted with the opposite ead ef 
the reservoir, and the bottom of the bottle is earefbll^ heatod by v 
spirit-lamp, or by means of sand heated below the melting point af ^ 
lead. The Huo-hydric acid gas passes over and through the reeds in ^ 
tho reservoir, and takes up all the silex in the state of fluo-hydro- ^^^ 
silic acid gas, which passing into the water is decomposed, and hy- 
drate of silica is deposited as a gelatinous mass, separable by meani - 
of a filter. Tho vegetable fibre, on being removed from the WBW^ - 
voir and washed, is destitute of si\ksk,-~^ro6e6ding9 of the Sisiih 1^ 
Annual Meeting of the Association of American Creologists €Kh4 i- 
Naturalists f April 1845, p. 44. * 

12. Collecting of Peruvian Bark, — In the month of May, tbtt fi 
Indians assemble to collect Peruvian bark, for which pnrpose they f 
repair to tho extensive Cinchona woods. One of the party climki l 
a high tree, to obtain, if possible, an uninterrupted view over the ibresti . 
and to spy out tho MuncJiaSy or spots where there are groups of Pq- -. 
ruvian bark trees. The men who thus spy out the trees are caUoi ^ 
Cateadors or searchers. It requires great experience to single out 
the dark leaf-covered expanse, the Cinchona groups, merely by thfl 
particular tint of tho foliage, which often difiers but very little from 
that of the surrounding trees. Aq soqn as the Cateador has marked 
out and correctly fixed upon the mancha, he descends to his oom- 
panions, and leads them with wonderful precision through the almoiit 
impenetrable forest to the group- A hut is immediately built, 
which serves as a resting-place during the night, and is also used 
for flryiiig and preserving the bark. The tree is felled as near 
tho root as possible, divided into pieces, each from three to four feet 
long, and with a short curved knife a longitudinal incision is made 
in tho bark. After a few days, if the pieces are foupd to be getting 
dry, tho bark already incised is stripped off in long slips, which are 
placed in the hut, or in hot weather, laid before it to dry. In many 
parts, particularly in the central and southern districts of Peru, where 
tho moisture is not very great, the bark is dried in the forest, and 
the slips are packed in large bundles. In other districts, on the 
contrary, the bark is rolled up green, and sent to the neighbouring 
villages, where it is dried. Towards the end of September, the Cos- 
car illeros* return to thqir houses. 

In the more early periods of South American history, the bark 
was a principal article of Peruvian commerce. Since the commence- 
uient of the present century, its value has, however, considerably di- 
minished, chiefly in consequence of adulterated and inferior kinds, 
which are supplied from other quarters ; perhaps, alsQ^ on account 
of the more frequent use of quinine ; for, in the production of the 
aicaloides less bark is employed than was formerly used in ^uh^itance. 

* Uark-gatherers. The Peruviana call the bark caaoarilla, aad they point 
out the distinction of a great number of sjiecies and varieties. 
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ing his work ; but the kinds now employed, and whidi ezperiensflf 
has taught him are best for his purpose, are the Boll's Mouth, tbi 
Black Helmet, the Homed Helmet, and the Queen Conch. The 
two first are the best shells. After detailing the peculiarities </ 
these shells, the writer proceeded to give an account of the prograi T 
of the art, which was confined to Borne for upwards of forty J^mi^ L 
and to Italy until the last twenty years, at which period an Italita i- 
commenced the making of them in Paris ; and now about 300 per^ 
sons are employed in this branch of trade in that city. The number , 
of shells used annually, thirty years ago, was about 300, the whob 
of which were sent from England ; the value of each shell in Borne 
being thirty shillings. To shew the increase of this trade, the nnm- 
ber of shells used in France last year was nearly as follows : 

BulVs Mouth 80,000, average price Is. 8d., value L.6400 '\ 

Black Helmet 8,000, ... 58. Od., ... 1800 1 

Horned Helmet 500, ... 2%, 6d., .., 60 t 

Queen Conch 12,000, ... Is. 2Jd 700 



100,500 shells. Sterling L. 8960 

The average value of the large cameos made in Paris is about 6 i 
francs each, giving a sterling value of L. 32,000 ; and the value of j 
the small cameos is about L.8000, giving a total value of the cameos \ 
produced in Paris for the last year of L.40,000 ; while in England 
not more than six persons are employed in this trade. — AthentBumy 
No. 1018, p. 470. 

14. Smelting by Electricity. — The lately patented process of 
smelting copper by means of electricity, says a London journal, is 
likely to effect a change that will be quite prodigious. It produces, 
in less than two days, what the old process required three weeks to 
effect. And the saving of fuel is so vast, that in Swansea alone, the 
smelters estimate their annual saving in coals at no less than five 
hundred thousand pounds. Hence, it is clear, that the price of cop- 
per must be so enormously reduced, as to bring it into use for a va- 
riety of purposes from which its cost at present excludes it. The 
facility and cheapness of the process, too, will enable the ore to be 
largely smelted on the spot. The Cornish mine proprietoi*s are 
anxiously expecting the moment when tliey can bring the ore which 
lay in the mine yesterday into a state to be sent to market to-mor- 
row, and this at the very mouth of the mine. In Australia, also, 
the operation of this discovery will be of the utmost importance. 
Ten thousand tons of copper-ore were sent from Australia to Eng- 
land last year, to be smelted at Swansea ; and the result was only 
1600 tons of copper. But Australia in future will smelt her own 
copper, by a 36 hours' process : saving all this useless freight of the 
8400 tons of refuse, and saving also the cost of the old and expen- 
sive process. In a very ^oyf years, Austi'alia will send to market 
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^re Qopper than is now produced by all the rest of the world. But 
^0or fature penny-pieces are to bear any proportion to the reduced 
^tMt of the value of the metal, they must be made of the size of din- 
Jir-plates ! ! — Aihtnmum^ No. 1018, p. 476. 

15. A oommunication from Professor Schottlauer, of Munich, ac- 
^■ftiiits us with particulars of a new invention for painting upon 
Mb, discovered by himself, conjointly with Herr Fuchs, Counsellor 
of the Mines, to be called Stereochromy. Its peculiarities are stated 
M follows : — Far greater ease in its manipulation than fresco. Tha 
|ioand is not laid in patches, but by one single operation. The colours . 
prepared in distilled rain-water, take such firm hold as not to be dis- 
turbed or altered by any subsequent washings or shades, while the 
process of painting may be carried on with any amount of intervals, 
thus rendering a far richer finish possible than with fresco. After 
the picture is finished, it is saturated with a fluid, which unites the 
ground and the colour into a mass of the consistency of stone ; de- 
iiocations being thereby rendered impossible. The colours are of 
greater strength and brightness than with fresco, — though without the 
ilightest glare or reflection as of oil. It resists all atmospheric in- 
fluences, — ^humidity, evaporation, &c. A test no less extreme than the 
huming of alcohol, has been applied to it, without the slightest 
change or deterioration. — AtheruBum, No. 980, p. 820. 



NEW PUBLICATIONS RECEIVED. 

1. The Ancient World; or Picturesque Sketches of Creation. By 
Plrofessor Ansted, of King's College, London. 1 vol. 8vo, pp. 408. With 
Bomerous Woodcuts. John Van Voorst. London, 1847. A pleasant 
0md agreeable volumefWell deserving the attention of cultivators ofOeo- 

3, Outlines of Structural and Physiological Botany. By Arthur Hen- 
ftej, F.L.S., &c., Lecturer on Botany at St George's and the Middlesex 
Hotpitals, &c. With numerous Illustrations. Pp. 245. John Van 
Yoont. London, 1847. Of this excellent elementary work we made 
mmUian on a former occasion. As we expected, it is becoming a class- 
hook in our Universities. 

3. Manual of British Botany, containing the Flowering Plants and 
Ferns, arranged according to the Natural Orders. By C. C. Babington, 
M.A., F.L.S., F.G.S., &c. 2d edition, with many Additions and Cor- 
reetions. Pp.428. John Van Voorst. London, 1847- An improved 
edition of Mr Babington*s well-known and esteemed volume. 

4. The Birds of Jamaica. By Philip Henry Gosse. assisted by 
Richard Hill, Esq., of Spanish Town. 1 vol. 8vo, pp. 447. John Vair 
Voorst. London, 1847. We hope the- excellent example set by the puft- 
Ueation of Ms interesting work will b5 followed by similar onesfrom> other 
Wut India Jala/nds. 

5. A History of the British Zoophytes. By George Johnston, M.D., 
LL J).9 FeUow of the Royal College of Surgeons of Edinburgh. Second 
edition. 2 toIs., 8vo, with numerous engravings. John Van Voorst. 

VOL. XLIII. BTO. LXXXV. — JULY 1847. N 
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16. To OifBsinioEv Picqctuk, engineer, of P«rii» la tiba kbgdwrf' 
Freoee, <* improTementf in fonning lesther into tabet^ ftmHAmfmli, 
fheethf, beta, and other articles." — 16ih April 1847. 

17. To JoHK Coats, of Seedly, in the eoimtj of L an cM ter,eaBepfri» 
ter, " eertain improTementi in machinet/ or apparatna fiir <iieaiili'g tti 
•viliMe of woven fabrics, or freeing the same iSram flfaioaa or olher 
matters preyious to printing fheieon." — 9Mi April 1847. ' ' 

18. To Joseph Woods, of Bucklensbory, in the city of Londfltt, c^^ 
neer, being a communication from abroad, ** eertain improvemeati it 
springs for supporting heavy bodies, and resisting sudden and oontiBMii, 
piessure."— 80th April 1847. 

19. To Louis Stlyaim Gomin, mannfaetorer, of Paris, in the Idigcba 
of France, ** improyements in printing stidlli, paper, and other mattm" 
— 4th May 1847. 

20. To Philip Bvrnabd Ayres, of No. 12 Howland Street, FitMf 
Square, in the county of Middlesex, doctor of medioine, " eertain plni 
and improvements in preparing putrescent organie matters, sadi as nfi^ 
soil, the matter in suspension in the water of sewers and other sinfttr 
matters, for the purpose of manure or for other purposes, and ftr vpjph 
ratus for the same."— 4th May 1847. 

21. To George Copelami), of 87 Frederiek Street, £diBbuigfa,''tt 
instrument or apparatus for measuring the human body, for the pnpM 
of fitting garments with ease and accuracy, without refbrenoe to thepn^ 
portions of the breast and shoulder measures, and whieh inventioB le 
names the Corporimensor" — 5th May 1847. 

22. To Thomas Waterhouse, of Edgeley, in the boroi^h of Btodc- ' 
port, in the county of Chester, cotton manufacturer, *' eertain inechaaicd 
improvements applicable to railway engines and tenders, and to railway 
carriages of various kinds.'* — 8th May 1847. 

23. To Maximilian Francois Joseph Delfosse, of Regent Street, ia 
the county of Middlesex, Esquire, ** improvements in preventing and re- 
moving incrustation in steam-boilers.*' — 13th May 1847. 

24. To Conrad Haverkam Greenhow, of North Shields, gentleman, 
" improvements in the construction of ships or vessels, and in propelling 
ships and vessels." — 14th May 1847. 

25. To Samukl Hardacre, of Manchester, in the county of Lancaster, 
machinist, " certain improvements in machinery or apparatus for opening 
and for carding cotton and other fibrous substances, and for grinding the 
cards of carding engines." — 17th May 1847. 

26. To George Benjamin Thornetcroft, of Wolverhampton, in the 
county of Stafford, iron-master, '' improvements in the manufacture of 
rails for railways." — 18th May 1847. 

27. To Oardnbr Stow, of King Street, Cheapside, in the city ol 
London, gentleman, being a communication from abroad, ** improve- 
ments in the construction of steam- vessels, and in apparatus for propel- 
ling ships and other vessels.'* — 18th May 1847. 

28. To Reginald Jamks Blewitt, of Llantamam Abbey, Newjwrt, in 
the county of Monmouth, Esquire, '* improvements in the manufiusture 
of malleable iron."— 24th May 1847. 

29. To Solomon Lbatuam, of Leeds, in the county of York, over- 
looker, " improvements in roving and spinning flax and ofthcfir ^fibres." — 
S4fh May 1847. 
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80. To Chribtiam Sohiele, of Frankfort-on-the-Maine, but now of 
IfanebeBtdr. in the county of Lancaster, mechanician, '' certain improTe- 
mente in machinery, or apparatus for condensing steam, which said im- 
ppoTements are also applicable to other similar purposes.*' — 28th May 
1847. 

31. To Jbam Marie Fourmentin, of New Bridge Street, Blackfriars, 
gentlemany " improvements in the manufacture of carbonate of lead." — 
S8th May 1 847. 

32. To Thomas Bartlett Simpson, of Threadneedle Street, in the city 
of London, gentleman, " certain improvements in propelling, and in ma- 
chinery employed therein." — 2d Jime 1847. 

33. To Edmund Morewood, of Thombridge, in the county of Derby, 
merchant, and George Rogers, of Steamdale, in the same county, gentle- 
man, " improvements in the manufacture of iron into sheets, plates, or 
other forms, in coating iron, and in preparing iron for coating and other 
purposes." — 7th June 1847. 

34. To George Augustus Huddart, of Brynkir, in the county of Car- 
narvon, Esquire, " certain improved apparatus for the cultivation of land." 
—7th June 1847. 

3.5. John Hill, of Hulme, near Manchester, in the county of Lancas- 
ter, machine -maker, *' improvements in looms for weaving certain kinds 
of cloth."— 9th June 1847. 

36. To Francis Bowes Stevens, of Haboken, in the county of Hud - 
«m, in the State of New Jersey, in the United States of America, en- 
gineer (being a communication), *' improvements in applying means and 
ipparatus to ships and vessels to improve their speed." — 9th June 1847. 

37. To Elltah Galloway, of Buckingham Street, Strand, in the county 
sf Middlesex, civil- engineer, " improvements in rotatory engines, and in 
locomotive carriages, railways, and wheels for carriages." — 11th June 
1847. 

38. John Lane, of Oriel Street, Liverpool, brewer, " improvements in 
railway carriages and engines." — 11th June 1847. 

39. To Alfred Vincent Newton, of the office for Patents, No. 66 
Chancery Lane, in the county of Middlesex, mechanical draughtsman, 
being a communication from abroad, " improved apparatus to be applied 
to steam- boilers." — 11th June 1847. 

40. To John Healey, of Bolton, in the county of Lancaster, machine- 
maker, ** a new and improved woven fabric, and also certain improve- 
ments in machinery for producing the same."— ir>th June 1847. 

41. To Charles Larrad, of Leicester, machinist, " improvements in 
machinery for cutting wood for the manufacture of bobbins and other ar- 
ticles." — 15th June 1847. 

42. Tbomas Russell Crampton, of tlie Adelphi, in the county of 
Uiddlesez, engineer, " improvements in locomotive engines," — 15th June 

1847. 

43. To Alfred Brett, of Holborn Bars, gentleman, and George 
Little, of High Holborn, electrical engineer, " improvements in electric 
tel^raphs, and in arrangements and apparatus to be used therein and 
therewith, part of which improvements are also applicable to time -keepers 
and other useful purposes." — loth June 1847. 

44. To Pierre Frederic Gougy, of Leicester Square, in the county of 
Middlesex, gentleman, " improvements in apparatus and machinery for 
raising, lifting, and otherwise moving heavy bodies,'' — l^l\i 5\mft\%\l . 
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46. To SAMinu. Kbieioe, of Handswwlliy la fho oovUgr 9i 
iron&Qnder, " oertsin impioveiiieiitt in pcopiiriqg or Ibnupg 
OMtmg meUl/'— 18ih June 1847. 

46. Gboros Tatu>b, of Holbeck, neir Leeds, in the eonatf of Ti 
meohanic, *' improTements in the oonstmotkm of engines end ernivgeil 
be used on railways." — 18th June 1847. 

47. To Fredbbic Thbodobb Puilipfi, of Bellfield Hall» in the cdoi^ ' 
of Lancaster, calico-printer, *' certain improvements in maflhineiy or 9f\ 
paratos for stretching, drying, and finishing woven fiibrios." — ^18di Jqm 
1847. 

48. To Francis Pebston, of Ardwick, near Manohester, spindle nslm^ 
^ certaui improTements in machinery or i^paratns to be used in the ffi: 
paration of cotton and other fibrous substanoes ibr spinning," — ^Slst JsM 
1847. 
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Thb KOYAL SCOTTISH SOCIETY of ARTS proposeito 
award Prizes of different values (none to exceed Thirty Sovereigiui)i 
in Gold or Silver Medals, Silver Plate, or Money, for approved Com- 
munications, relative to Inventions, Discoveries, and Improvementl 
in the Mechanical and Chemical Arts in Greneral, and also to meaai ' 
by which the Natural Productions of the Country may be made 
available ; and, in particular, to, — 

I. Inyei^tions, Discoveries, or Improvements in the Useful Arts, 
including the Mechanical and Chemical ; and in the Mechanical 
Branch of the Fine Arts ; such as the following, viz. : — 

1. Mechanical Arts. 

1. Methods of Economising Fuel, Gas, &c., — of Preparing Su- 
perior Fuel from Peat,— -of Preventing Smoke and Noxious Va- 
pours from Manufactories,— of Warming and Ventilating Public 
Edifices, Private Dwellings, &c. — of Constructing Economical and 
Salubrious Dwellings for the Working Classes, especially in 
Towns,— of Filtering Water in large quantities,— of rendering 
large supplies of Water available for the purpose of extinguishing 
Fires ; and the best application of Manual or other Power to 
the working of Fire-Engines, — of Constructing Buildings on the 
most correct Acoustic principles. 

2. Inventions or Improvements in the Manufacture of Iron, and 
other Metals, simple or alloyed, — in the Manufacture of Writing 
and Printing Paper, — in Tuyeres for Blast Furnaces, — in the 
Making and Tempering of Steel, — in Gilding Brass equal in Colour 
to the French, — in Artificial Pavement, — in Balance or Pendu- 
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him Time-Keepers, moved by Weights or Springs ; or in Elec- 
^teo-Magnetic Time-Keepers, — in Screw-cutting, — in Printing- 
Presses, — ^in Stereotyping, and in cleaning the plaster from the 
Types, — ^in Furnaces and other Apparatus used in Stereotyping, 
— ^in Type-Founding, — in the Composition of Printers' Rollers, 
— in Ship-Building, with regard to Ventilation, both for the 
Crew and the Timbers, — in Currying and Tawing of Leather, — 
in Preparing Black Polished Leather equal to the French, — ^in 
Stationary and Locomotive Engines, — in Railway Wheels and 
Axles, — ^in Railway Telegraphs and Signals, — in Smith- Work 
and Carpentry, — in Tools, Implements, and Apparatus for the 
various trades, — ^in Electric, Voltaic, and Magnetic Apparatus. 

2. Chemical Arts. 

Improvements in Fine Glass for Optical Purposes, free from Veins, 
and of a Dense and Transparent quality, equal or superior to the 
best Continental Glass, — also in rendering Glass hard and diffi- 
cult of fusion for Chemical Purposes, — in the Annealing of Glass, 
—in the Manufacture of Writing Inks, both Common and Copy- 
ing, so as to flow freely from Metallic Pens, — in the Dissolving 
of Caoutchouc, and applying it to useful purposes. 

I 

3. Belative to the Fine Arts. 

Improvements in Patterns of Porcelain, Common Clay, or Metal, 
of Domestic Articles of simple and beautiful Forms, without 
much Ornament, and of one Colour, — in the Preparation of 
Lime and Plaster for Fresco Painting, and in appropriate tools 
for laying the Plaster with precision, — in Engraving on Stone, — 
in Daguerreotype, Talbotype, or other photographic processes, — 
in applying such processes to stone, for Lithographic Printing, — 
in Electrotype processes, — in the production of White or Neutral 
Artificial Light by means adapted to ordinary use, — in Die- 
sinking, — in Wood-cutting, and other methods of illustrating 
Books to be printed with the Letter-Press, — in Printing from 
Wood-cuts, &c., — ^in Ornamental Metallic Casting. 

II. Experiments applicable to the Useful Arts. 

III. Notices of Processes in the Useful Arts practised in this 
Country, but not generally known. 

IV. Inventions, Processes, or Practices from Foreign Countries, 
not generally known or adopted in this country, — such as the 
Manufacture of Glass Pipes for Conveying Water, Gas, &c. 

V. Practical Details of Public or other Undertakings of Na- 
tional importance, not previously published. 

VL Discovert of Substitutes for Hemp and Flax, &c. 
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The Communications and the Descriptions of the rarious inveih 
tions, &c., to be/ii^ and distinct^ and to be written on Fw>Ucafii 
paper, leaving margins at least one inch broad, on both the outer anil '^ 
inner sides of the writing^ so as to allow of their being bound np in 
volumes ; and, when necessary, to be accompanied bj Spensunt, 
Drawings, or Models. All drawings to be on Imperial Drawing ■•. 
Paper, unless a larger sheet be requisite. The Drawings, and (Iw : 
Letters or Figures of Reference, to be in bold lines, or strongfy co* 
loured, so as to be easilj seen from some distance when hung Wf ' 
in the Hall of Meeting. 

The Society to be at liberty to publish in their Transactions oopM 
or abstracts of all Papers submitted to them. All Models, Ditw- 
ings, &c., for which Prizes shall be given, to be held to be the pnn 
perty of the Society ; the Value of the Model being taken into so- 
count in fixing the amonnt of the Prize. 

Communications, Models, &c., are to be addressed to Jambs Tod, 
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James Tod, Secretary, 
Edinburgh, 12th April 1847. 
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From its property of originating the membrane of the cell, 
Schleiden gave to the nucleus the name of Cytoblast or cell- 
{erm. In the c3rtoblast he saw what seemed a smaller body, 
the nucleolus ; and he, as well as Schwann, Miiller, Valentin, 
ind Henle, supposed the smaller body to exist first, — ^the sub- 
rtance of the cytoblast, or larger body, they believed to be 
leposited around the smaller one, — and the substance of the 
membrane of the cell to be deposited around the cytoblast.* 

According to my observations, it is not so : I find the pro- 
Wss to be of a widely different character; so diflterent, 
iiideed, that it may be termed the very opposite of that 
ilippofted by the German physiologists just mentioned. It lA 
Eftte that a minute pellucid, and, as will presently be seen, a 
very important globule (fig. 1), exists before the Yig, l. 
^J^blaSt. But it is liot true that a finely 
gpranular substance is " deposited around" that • 

pellucid globule, so as to make the nucleolus o * o ^ 
leen in the cytoblast identical with the previ- 
rasly existing pellucid globule. That previously existing 
pelltidd globule absorbs and assimilates new matter, and, at 
fbe same time, enlarging and becoming finely granular, 
kiSumes the fcrm in fig. 4, the cytoblast of Schleiden, — Shav- 
ing prepared a nucleolus for itself. Nor is it true that the 
fliellibrane of the cell is formed afound the cytoblast. The 
outer part of the cytoblast risfes in the forin of membrane, so 
as to produce fig. 5, a cell ; another portion of the cytoblast 
enters into the formation of the contents of the cell ; and 
^What is left of the cytoblast in the cell-wall, becomes the 
imcleus of the cell. 

Ilkls tiudetls, said to remain inert in the o^ll-wall, or to 

* The foUowiog is the snbsttknoe of a statement made by Valentin, as briefly 
«tpreiting the views on this sulgeot of Schleiden, Schwann, Miiller, Henle, and 
UuMlf ; and as being descriptive of the first formation of the elements of 
MtnieSt — ^In a fluid, says he, there are precipitated granuleiS, which are nu- 
^lecdi ; curound the nucleolus there is deposited a finely granular substance, by 
'lik'liich there is formed the nucleus (cytoblast) ; and around the nucleus there is 
ihih iAtTbhrtkUQ of the cell. The principle of formation of the nucleus 
ih0 tiiieleolns, is essentially the same as that of the cell aronnd the 
audeus. Valentin concludes that this process may be described b^ tVv^ ^ilT 
lion, heterogeneous circum-positioD, — Repertorium, 1839, i\., p. 2^4. 
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be *'cast oiF as a useless member ^^ and *' absorbed/' is tin 
seat of a most elaborate process, which I will now endeavoiu 
to describe : first remarking, that the woodcuts are intended 
for the purpose of assisting in the description of that process, 
rather than as minutely representing nature. Drawings in 
which the latter has been attempted, taken from hundreds in 
my memoirs, are given in the plates ; and these will be ren" 
dered more intelligible by the woodcuts. (In many of the draw- 
ings, for instance in those of fig. 39, Plate L, the structure 
is so minute that it should be viewed with a pocket lens.) 

The " cytoblast" of Schleiden has usually a discoid ot 
amygdaloidal form, and in substance appears finely granular* 
(fig. 4) ; and his '' nucleolus,'" the pellucid point in fig. 4, 1 
find to represent the situation of a brilliantly pellucid sub- 
stance, which, from its appearance, I have called hyaline,] 

Fig. 2. Two portions of hyaline enlarged, and surrounded 
by globules of extreme minuteness, which seem pig. 2. 
to have their origin in the bodies they sur- 
round. One of these bodies presents a faint « t» *ool 
circular marking at the side, not yet formed in " * *••• 
the other. This circular marking is the incipient nucleolus. 
Compare with a and /3, the two states of nuclei, in Fig. 33, 
Plate I. ; a nucleolus being there present in j8, and not yet 
formed in a. 

Fig. 3. That which was a large portion of hyaline in 
fig. 2, is now an incipient cytoblast, and already p. 3 
membranous at the surface ; the minute globules, 
now no longer seen, having apparently entered into 
the formation of its membrane. Compare with 
many figures in Plate I. 

Fig. 4. The cytoblast of Schleiden ; difi^ering from the 
body fig. 3, in being finely granular, except in the ^j ^ 
region of the circular marking or nucleolus, which 
first made its appearance in one of the portions of ^^ 
hyaline fig. 2. Compare with figs. 35, 36, &c., %0 
Plate I. 

* In animals this finely granular substance is, or corresponds to, the red 
colouring matter of the corpuscles of the blood. See figs. 35, 36, &c., in Plate I 
t A term suggested to me by VrofeaaoT ONven. 
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seen, and it is important to observe : — 1. That in the early 
stages of its formation the cytoblast of Schleiden has no nu- 
cleolus, but acquires a nucleolus before its formation is com- 
plete. 2. That when the cytoblast has formed a cell, the ' 
nucleus of this cell is what had been the nucleolus of the cy- 
toblast ; and, 3. That now another nucleolus comes into view 
in the situation which had been occupied by its predecessor. 
4. That this process continuing the same, the nucleus of one 
stage is the nucleolus of an earlier stage ; there being a con- 
tinual succession of nucleoli in the centre. 5. That it is a 
process which begins before the complete formation of even 
Schleiden's cytoblast ; in fact begins with the existence of 
the minute pellucid globule, which thus becomes transformed 
into that cytoblast. 6. That this process is the very opposite 
of that described by Valentin in his statement of the united 
views of Schleiden, Schwann, Miiller, Henle, and himself, as 
forming the elements of tissues. 

Figs. 1 to 15 represent the process in no more than the 
primary or main centre of each cytoblast and cell ; they would 
have been complicated by any attempt to exhibit it in the 
secondary centres; where, however, abundant evidence is 
afforded that the process is the same, for the secondary cells 
fill with other broods in like concentric order, and leave no 
doubt whatever that every segment of the nodular or star- 
like hyaline in fig. 8, after having become a globule, passes 
through in succession the conditions represented in figs. 2, 3$ 
and 4, before it becomes a cell. (And hence it seems to be, 
that the process is obscured by immeasurably minute and 
highly refracting globules). 

Wishing to confine the foregoing remarks as much as pos- 
sible to the mode and order of formation of the cytoblast, the 
cell, the nucleus, and the nucleolus, — I have hitherto said 
nothing in this paper of an orifice often seen by me to connect 
the nucleolus with the exterior of the cytoblast and cell ; and 
adding much to the refraction of light which takes place at 
that point. This orifice, which I first saw in the germinal 
spot in }840^ will be found represented in many figures, and 
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Qonstanily referred to in my later memoirB ; and I shall prc- 
\ wnily mention an observation made last year by Dr Harless 
while at Triest, which affords a highly interesting proof of its 
eadstence. I need not add one word to shew the importance 
of an orifice in such a situation. 

The ovam and its ovisac arise out of a cytoblast, Plate I., 
fig. 37. I must refer to my memoirs for the details of this 

[ dumge,* intending here to confine my remarks to the mature 
OYiim. 

The essential part of the ovum is the germinal vesicle or 
edl (the part not coloured in the figure last referred to, and 

I e in fig. 45) ; and more particularly its nucleus, — ^the germinal 
^U The first changes connected with fecundation, that are 
discernible in this spot in the ovum of the Kabbit, seem to be 
of a preparatory nature ; for they begin ante c(fitum^ the ani- 
mal being in the state of heat. They are such as those de- 
scribed in pp. 205-208, and represented in figs. 7 to 15. The 
germinal vesicle thus fills with cells in concentric order (fig. 
46, c) ; and now the outer layer, liquefying, becomes a sort 
ofpabulum for the second layer, which then occupies its place, 
and so on. 

At length the ovum becomes fecundated, by the introduc- 
tion of a substance irom the seminal fluid into the hyaline 
centre of the germinal spot, which then passes to the centre 
of its vesicle or cell (fig. 16) ^t -^^ i^ow the 
contents of the cell, no longer in communica- ^*^' 
iion with the exterior by a parietal nucleus, 
undergo changes, having sole, or at least 
especial reference to that fecundated centre. 
The concentric layers of cells are successively 
and rapidly dissolved, and as speedily replaced 
by fresh broods of cells arising in the centre. It must be 
recollected too, that the cells in the concentric layers are 
themselves filled with other cells, undergoing like changes. 



* Pha. Trans., 1838, Plate V., figs. 1, 2, 3, 18, 19, 20, and Phil. Trans., 1841, 
Plate XXV., figs. 164 to 173. 

t This figure, and seyeral which folLoyr it, are In outline oi]\>f . 
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Pig. 17. 




Fig. 18. 



After this asftimilative process has continued 
for a sufficient length of time, that which has 
become the nucleus divides into two halves (fig. 
17) ; which two halves, by appropriating the 
result of this cell-formation, and by the same 
process as that above described, are enabled 
(fig. 18) to give origin to two cells, intended 
to succeed the parent. (For each of the two halves just men- 
tioned is a globule of hyaline, such as the 
largest of those in the woodcut fig. 1 ; gra- 
dually becoming (figs. 2, 3) a cytoblast (fig. 4), 
and then a cell (fig. 5) ; and the nucleus of 
this cell presents a repetition of the same 
process as that bringing successively into 
view, figs. 6 to 15 ; which should be rapidly 
glanced over in their numerical order, the eye being directed 
to the ever active central hyaline.)* 

The mysterious hyaline centre of a nucleus, that is to say, 
the centre of the germinal spot, exercising an 
attractive force, is thus the point of fecundation 
in the ovum ; and assimilation having been 
effected, and division of the nucleus accom- 
plished, and the membrane of the germinal 
vesicle, as well as all the transitory cells, hav- 
ing disappeared by liquefaction, two cells remain (fig. 19), 
the foundation of the new being. 



i 




Fig. 19. 




Fig. 20. 



Of the further changes induced by fecundation, the follow- 
ing is an outline. After cleavage, the nucleus 
of each twin cell (fig. 19), gives origin to two 
other cells (the membranes of the parent-cells 
undergoing liquefaction), so that the foundation 
of the new being now consists of four cells, fig. 
20. After cleavage of the nuclei of these four, 
there arise, in like manner, eight (fig. 21) ; and a continuation 




* During these changes, the germinal vesicle enlarges at the expense of the 
so-caUed yelk, until it comes to occupy almost the entire ovum. 
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reappearance does, in the assemblage and metamorphoses of 
the cells. 



It having been in the germinal spot of the ovmn, the most 
important of all nuclei, that I first saw the remarkable pro- 
cess above described, and illustrated in figs. 8 to 15, I may 
hereafter refer to the changes the nucleus undergoes, by the 
expression, germincU spot process » But after that process had 
been seen, and for a long period minutely traced, it was im- 
possible to prosecute researches on the ovum, without (lis 
cerning more or less of it in the nuclei of various cells. I 
recognised it in every nucleus seen to descend from the ger* 
minal spot, and subsequently saw it in bodies which, not only 
in the embryo, but at all periods of life, have apparently de- 
scended fi'om that spot — the corpuscles of the blood ; giving, 
in proof of this, hundreds of drawings in my memoirs. KtA 
having seen it also in pus and mucus globules, and epitheliam 
cells, as well as in the elements of all the tissues examined, 
including those of nearly every tissue in the body, I concluded 
the process in question to be universal ; and have never since 
met with a cell, the interior of which led me, for a moment, 
to doubt the correctness of that conclusion. 

Figs. 22, 23, 24, 25, representing Fig. 22. 
blood-cells of the Sparrow and foetal Ox, 
afford examples of the result also of the 
process in question being the same as 
in the ovum ; the cell in fig. 25 being 
about to produce twin-cells. The pro- 
cess, however, may lead to a very dif- 
ferent result. Thus, in Plate I., fig. 36, 
j8, there are seen escaping, from a parent- 
cell, many cj/toblasts* 




Fig. 2i. 



@ 





Fig. 23. Fig. 25. 






\ 
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* The cytoblasts at )S in this figure are blood-discs of the foetal Sheep. It will 
be seen that they are not round, like the blood-discs usually circulating in the 
Mammalia, but elliptical. The fact is that tliey are young bloou-discs, having 
the same form as that which, according to my observations, is the first form of 
blood-discs in all animals. I saw it to be so at least in animals at both ends 
of the scale, including Man. I have given drawings of these blood-discs from 
the TadjK)le, fig. Z^^ and Leech, fig. 36 a. There is a form, however, anterior 
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of physiology ; fbr instance, by Professor Goodmr, who 
by makes a plain pathway through some of its ttiott hi^ 
regions.* Thus for example it is that, regarding etrery nl 
cleus in his germinal membrane (Bowman^s basement m( 
brane) as a germinal spot, — ^and keepmg in view what he 
nominates 'Hhatmost important observation of Martin 
on the function of the nucleus in cellular development,"- 
is enabled to shew, that epithelium cells have their origin t& 
the nuclei of that membrane, — ^an acknowledgment to md ili6 
more valuable, from the fact, discovered by Goodsir, in the 
ducts of glands, that the epithelium cell is the secreting otgan. 

This brings me to notice a chapter by the Same aufhof, 
entitled " Centres of Nutrition,^* regarding which he write! t 
as follows : — " The phenomena presented by these centrei ^ 
incline me to regard them as destined to draw from the cA- ; 
pillary vessels, or from other sources, the materials of nutri- ^ 
tion, and to distribute them by development to each organ or 
texture after its kind. In this way, they are to be considered 
centres of germination ; and I have elsewhere named them ^^ 
germinal spots, adopting the latter term from the embryo- 
logists. The centre of nutrition with which we are most fa- 
miliar, is that from which the whole organism derives its 
origin — ^the germinal spot of the ovum. From this all the 
other centres are derived, either mediately or immediately; 
and in directions, numbers, and arrangements, which induce 
the configuration and structure of the being."t 

That I can have no hesitation in admitting all the attrac- 
tive force here attributed by Professor Goodsir to those 
centres, is obvious from its having been myself, I suppose, 
who made known the fact, that " the whole organism derives 
its origin from the germinal spot of the ovum;" and from 
what 1 wrote six years ago on the subject of centres in ge- 
neral. Thus, in the Philosophical Transactions for 1841, 
p. 201, will be found the following words, already quoted, — 
resulting, it will be seen, from my conviction that the ger- 
minal spot process, described by myself, was the same in all 

* Anatomical and Pathological ObaetvatVoiva \>'5 JoVv-a. Goodsir, F.R.S.E., &c. 
Md U, D. a. Goodsir, M.W.S. 1845. 
* Loc, cit, p. 1. 
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add ii| that the origin of new JBUunente in tiiese 
appearo to me to have especial reference to that assimi 
of which they seem to be the centres. Althongh 
nucleus seems to possess a reprodnctiYe property, tiiere 
thus special centres of reproduction. Such centres were 
particularly indicated in one of my former memoirs,* as 
isting in the epithelium, the pigmentum nigrum, * celldi 
tissue, a^d cartilage. In describing the first origin of mi 
nerve, and the crystalline lens, also, I directed attention 
such centres, stating that we might hereafter see reason 
thinking it not unimportant tiiat the contents of the * pro 
tive * cell, and those of the ' secondary * cylinder, should hm: 
their origin in the nucleus ; and I was particularly desiroor^ 
of connecting this fact with the existence of the orifice ii^. 
question. It will now be seen that I had in view the subject 
of (MsimUaHan now referred to."t 

Such, then, having been my views long since, I can have 
no hesitation in admitting all the attractive force attributed 
to those centres by Professor Goodsir ; whose theory of nutri- 
tion, indeed, harmonizes so fully therewith, that a friend 
pointed it out to me as the formal application of my views. 
And on a perusal of the important volume just referred to, 
by the brothers Goodsir, I have the satisfaction to find, that 
all in it relating to the *' function of the nucleus in cellular 
development," appears to be derived from the same source. 

I have here great pleasure in acknowledging that Professor 
Goodsir's discovery of the real structure of basement mem- 
brane, appears to me an important step towards a solution of 
the question — How do the corpuscles of the blood enter into 
the formation of structures arising on the " free surfaces of 
parts or organs" % That the blood-corpuscles do enter into 
the formation of such structures, I must take to myself the 
credit of having shewn, by tracing them into the incipient 
chorion in the Fallopian tube.j! But it is now possible, I 
think, to offer an explanation of the mode in which they are 



* Phil. Trans., 1841, par. 119, 120, 135, 144. 

t ifidinbargh New Philosophical Journal, October 1, 1843, pp. 207, 208. 

{ On tfte (hrjmtele$ of the Blood, PhU. Trans. 1840. 



centres being obsevfable in the walls of capilliflBB (Flile' 
fig. 49 d,) whidi are evidently nndai of tke eelbfcnnhig 
ospillwies, it is probable that lk# mmtts §fMflUm4§9 m 
gerwmud memhramBt whioh, by their Mdeal erifiees, ti 
and distribute on their exterior the hyaline e#the bbod-e#* 
pnseles; this hyaline being then absorbed by other eenlm 
for nutrition or tiie formation of new parts. 

Exfla/M^ion iff ihe IlaiU^ 

Fig. 83. From ova oi the Si^bMt. m ITuMrgrfc repf«iii9^f pvl ef Ailih 
eipient umbilical yeside. A hollow process or U^e see, eoiuiftiiiy of iaeipl^ 
cells, having been given off by the mdlmental emteyo (the liiidMS of a eiQ^ 
those cells coalesce where in eoataet, aad foirm this aetwioipk ; widah^ aa kigto^ 
at length lines the ovum* The pt^fvid nadei of the npaltswfl aaUe asa eiai 
surface of their cells. They are mrroQ9Mie4 by mimitfi i^aMm, aad Itmn 
nudeohu, /3, The same object in a stage piore advanced. It now Unia 4t 
ovum, and the membranous portion of the network is disappeaiing. A aash- 
libu U wm coming ii»ito mUm, y, Bl^^ stOI »oga advaaeai ; ■ all t>aeeeelaast> 
work have disappeared, and the 9«elai alopa tnwain — (WBL TrvHL^ llHi 
Plates VIII. and VII., Figs. 132, 120, 1^) 

Fig. 34. A later stage of the oljects in the preceding figure. OeUsliaTe 
been formed by cytoblasts, arising out of bodies such as those in fig. 33, y< 
Each cell has a pellucid nucleus, corresponding to that which was thenacleolns 
in fig. 33, y. And what were nueleoU in Jig, 33, y, ar« new ntuM, Of tbsie 
nuclei, there are seen in the figure tliree stages, •, /I, >, — « exhibiting the leist 
advanced, and y the most forward stage. «, The nucleus is merely a portion 
of hyaline, not surrounded by any globules, and not having a nueleohu. A, 
Globules are now seen surrounding the nucleus, and in two instances a nucle- 
olus is coming into view, y, The nucleus is now surrounded by a membrane, 
formed by globules such as those at /3, and it ha$ now a wtU-d^fkitiad anelioiMf. 
-<Pha. Trans., 1839, Plate VIII., fig. 160.) 

Fig. 35. Young blood-corpuscles of the tadpole of the large Toad of Jersey, 
They are cytoblasts. — (Phil. Trans., 1841, Plate XX., fig. 74, /3.) 

Fig. 36. Young blood-corpuscles, « of the Leech, and jS of the fistal Sheep. 
Some of the latter are escaping from the parent-cell. — (Phil. Trana., 1841, 
PUtes XIX. and XXIII.) 

Fig. 37. Blood-red bodies derived from blood-corpuscles of a bird, the Wry- 
neck (Tunx TorquiUa, LiNN.) ; and forming ova in their ovisacs. «, Originally 
elliptical, has become round. /}, The outer part consists of cytoblasts, which 
surround a central cytoblast. y, The central eytoblast has beoome a cell, the 
germinal vesicle, and exhibits a distinct orifice in the situaticm of the Aitioe 
germinal spot. (The entire body y appeared to be membranous at its surface, 
from the remains of the cell-membrane formed by its cytoblast.) ), The ger- 
minal vesicle and its ovifica are mudi larger. •, The germinal veside has Atr- 
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, Fig. i9. Capillaries in the course of formation by cells derived from cor- 
^utlts of the Uood, in the retina of a foetal ox of 18 inches. These cells, ivhile 
MCm red («), apply, themselves together, so as to form a necklace-like object, 
ipceed of elliptical beads ; and having coalesced, and become pale (^), and 
membranous partitions having disappeared, they form a tube. Magnified 
^00 diameters.— (PhiL Trans. 1841, Plate XXll., fig. 107). Nucleal centres or 
■wifiees, forming communications apparently between the interior and exterior 
4Bf these vessels, are seen at % in two parts. 

fig. 50, after Professor Goodsir (Anatomical and Pathological Observations, 
3845, Plate I., fig. 11). ** Diagram of mucous membrane of jejunum when ab- 
■orptlon is not going on. a. Protective epithelium of a villus, h secreting epi- 
"Yb^um of a follicle, ece primary membrane, with its germinal spots or nuclei 
ci4. e, Germs of absorbent vessels. /, Vessels and lacteals of villus." 

Fig. 51. From the Ox. Granules of the ovisac with their nucleus. In one 
ftatlanoe a single granule presents two nuclei. This granule measured tttf^^ 
Xteis line in length.— (Phil. Trans., 1838, Plate VIII., fig. 73.) These granules 
■M cytoblasts ; exceedingly well seen in the ovisac : which contains little of 
■ay thing besides, in a solid form. — (See the four Plates, V., VI., VII., VIII., 
i.n the Phil. Trans, above referred to.) 

mg. 52. Part of the ovum of the Common Leech, drawn by Professor E. II. 
"Veber, of Leipzig (Ueber die Entwickelung des medicinischen Blutegels, in 
Bfeekel's Archiv, 1828, Taf. X., fig. 7). See page 222 of this Journal. 

Fig, 53. Diagram to shew the probable mode of origin of epithelium cells. 
CSee p. 224> 

Fig. 54. From the Fallopian tube of the Rabbit. «, /3, y, ^, Bodies which seem 
fed h*Te been the nuclei, cytoblasts, or cells, from a germinal membrane such as 
Chat in the diagram, fig. 53. (Compare I in this figure with X. in fig. 53). 
«, Tonng epithelium cells. (Compare with XI. in fig. 53). ^, Fully formed 
«pitbeliiim cells, with their cilia, n, Cells filled with cytoblasts. They seem 
"tn r ep re s ent parent-cells, giving origin to such bodies as those at ^, which are 
criivionsly derived from corpuscles of the blood, i, Some of the latter (^), now 
"^Htwme cells with processes or arms ; which, interlacing, enter into the forma- 
tOonof «, the incipient chorion.— (Phil. Trans., 1840, Plates XXVIII., XXIX.) 



Oil the Precipitation of one Earth or Metallic Oxide by another 
from Saline Solutions. By John Davy, M.D., F.R.S., 
London and Edinburgh, Inspector-General of Army Hospi- 
tals. Communicated by the Author. 

Though this, I believe to be a subject very deserving of 
inqairy» as likely to throw light on many things in the eco- 
nomy of Nature, and to lead to useful results applicable to 
chemical analysis, it appears hitherto to have received but 
little excepting incidental attention ; at least I am not ac- 
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but not by the owbonate, wben lo used, tbiit Urn <Ulato 
tkm, as in the initance of distilledTia^gvr, is oAfNdilo of ; 
ing inffioient carbonic add to preiimra tlia pboqpliate in 
state of solution. 

In conclusion, I would obsenre tbat, as the eartiis are 
widely diffused, constituting, with oxide of iron, the 
portion of the superficies of our globe, inquiries into 
chemical action on each other cfm havdly be too minute 
extended, feeling persuaded, as I do, tiiat, if sealously 
cuted, these will not faQ to throw light on many phem 
at present obscure, and to make us acquainted with 
causes of series of changes in geology, as to which at pMWl 
we have little more than conjecture* 

Babbadobb, March 23, 1847. 



a 



Oft the Origin of C(mtinsmi$. By JAMia D. Bama.* 

In a paper on the Volcanoes of the Moooi re#d befii|?e thM' 1 
Association of Geologists apd Naturalists, in September laibt 
some suggestions were thrown out with regard to the Origii| 
of Continents, drawn from the condition of a cooling globe. 
It was observed that the portions of the earth now consti- 
tuting the great ar^as of land, were free, or nearly so, from 
volcanic action, even in4he Silurian period: while the ooeuis 
appear to have been regions of eruption. Hence it was in-* 
ferred that contraction must have taken place to the greatest 
extent over the parts now oceanic, just as any cooling sphere 
becomes depressed on the side which cools last. This was 
shewn to correspond with the actual history of our globe, 
inasmuch as an increasing depth in the ocean cavity would 
necessarily leave more and more land above water in suc- 
cessive epochs, as accords with observations. It was oh* 
served that the hypothesis was farther borne out by facts : 
for while it appears that the land has, on the whole, been 
increasing in extent, even through the tertiary era and sub- 

* Extracted from the American Journal of Science, vol. iii., seeond series. 
t See Amer. Journal of 3<}ience, vol, ii., iseoond series, 352, and also page 10 
of this, the 43d volume of the Edinburgh New Philosophical Journal. 
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gives no traces of arsenic, although arseniate of copper^ 
associated with it in the specimens. The residue is a 
reddish slag or globule. 

The crystals are not soluble in boiling-water, but dissoh 
entirely, and pretty readily, in nitric or muriatic acid, ei 
cially by the aid of gentle heat. The solutions have 
colour belonging to copper solutions, and in the act of 
solving, a very few bubbles of gas may be observed to 
indicating probably the presence of a minute quantity of 
bonate. The solutions yield, with barytic salts, a white pi 
cipitate insoluble in acids ; and the nitric solution gives, 
nitrate of silver, a white and curdy precipitate, insoluble 
acids or water, but dissolved by ammonia. Ammonia, in ex^] 
cess, added to the original solution, gives the fine deep bh 
of copper. 

These appearances, in conjunction with the blow-pipe re- 
actions, are sufficient to shew that the constituents of iha 
mineral are sulphuric acid, chlorine, copper, and a little wa- 
ter. I had not enough of material to determine the propor- 
tions of these constituents, but there can be no doubt that 
the mineral consists essentially of sulphate and chloride of 
copper, with a little water. Whether the copper salts are 
neutral or basic, it is impossible to say. The chloride is ap- 
parently the more abundant of the two salts. As above 
stated, there seems also to be a trace of carbonate. 



On the Decomposition of Water by Platinum and the Black 
Oxide of Iron at a white heat^ with some observations on the 
theory of Mr Grovels Experiments. By GEORGE WiLSON, 
M.D., Lecturer on Chemistry in Edinburgh. Communi- 
cated by the Royal Scottish Society of Arts.* 

The remarkable discovery recently made public by Mr Grove, 
that water in certain circumstances, when raised to a white heat, is 
resolved into its constituent gases, has naturally excited much at- 
tention. It furnished the unexpected confirmation of the truth of 
an opinion expressed by James Watt so far back as 1783, that if 
steam could be made red hot [white hot] so that all its latent heat 



* Read before the Royal Scottish Society of Arts, 10th May 1847. This 
paper was previously communicated to tlie Chemical Society of London, in 
whose TrausaciiouB for 1847 it was \mb\Vs\\tOL. Vi.W vv&^i;. 
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mercury. Dry oxygen was then added, and the mixtoire explode!. \ 
When the whole had cooled, the walk of the eudiometer appeand * 
dimmed by a very thin layer of moisture, but the quantity of gM ^ 
operated on, was too small to admit of yisible drops being prodocedL i 
Another portion of the gas was mixed with half its volume of oxy^ Z 
gen and fired by the electric spark. The contraction which fol- 
lowed explosion, varied in different experiments, but was frequently ■ 
such as to leave not more than one-twentieth part of the mixed gaset = 
unconsumed. Phosphorus smoked in this residue for a short time^ 
shewing that excess of oxygen had been made use of, and left a 
minute volume of gas which was not diminished by caustic potash, 
and must have been nitrogen. 

It seemed possible that the trace of carbon present even in malle- 
able iron, might affect the quality of the gas resulting from the ao* 
tion of the globules of oxide on water, and that carbu retted hydro- 
gen, carbonic oxide, or carbonic acid might be produced. It seemed 
desirable to know whether the latter were present or not, as the . 
oxygen might have gone to form them. It was impossible to be 
certain that carbonic acid was absent, for the gas from the globnks ; 
being necessarily collected over water, the temperature of which wai - 
low, carbonic acid would be retained in solution by that liquid. All ' 
that I can say on this point is, that lime-water was not rendered { 
muddy or in the slightest degree opalescent by the gas. It was 
several times detonated with oxygen over lime-water, but the latter 
remained quite transparent, so that neither carbonic oxide nor car- 
buretted hydrogen can have been present. In short, the gas 
evolved from water by the white-hot globules of oxide of iron, was 
hydrogen mingled with a small quantity of air, previously no doubt 
in solution in water. 

As only the hydrogen, then, of the water decomposed was ob- 
tained, it became necessary to account for the absence of the oxygen. 
I was tempted for a moment to think it possible that the black oxide 
of iron might have changed into the red oxide of the same metal, by 
combining with the oxygen not obtained in the elastic form : ex, gr, 
thus 2 Fes O4 -1- 0= 3 Fe^ O3. 

But the proto-peroxide of iron is known to be a very stable com- 
pound, little if it at all prone to become the peroxide ; and it seemed 
more likely that unoxidized iron might be present in the fused 
globules, which occasioned the evolution of hydrogen when it came 
in contact with water. To ascertain this point, portions of the 
globules were dissolved in dilute muriatic and sulphuric acids, and 
were found in most cases to evolve hydrogen. Some specimens of 
the globules gave off not a trace of gas when they dissolved, and 
must have consisted of the definite oxide ; a point of interest in con- 
nection with the fact already mentioned, that globules were frequently 
observed to drop into water without any bubbles of gas rising from 
them. 
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emitted bj burning iron is, it falls short in intensity of that giftt ] " 
off by platinum on the verge of fusion. It seems accordingly probabbi \^ 
that during the combustion of iron in oxygen, the temperature nerer \-: 
rises high enough to confer upon the resulting oxide the power of \ 
decomposing water. The question admits of direct decision, by asott- xr, 
taining whctlier oxido of iron, heated by the oxyhydrogen blowpipe >: 
to as high a temperature as fusing platinum, acquires the power of k 
decomposing water without appropriating to itself either of its elementSt --: 
But it would have been an interference with Mr Grove's own re* - 
searches, to have made experiments of this kind, and I have accord- r. 
ingly left the question undecided. 

Meanwhile, the experiments I have recorded are of some little in- : 
terest, as at least shewing that not only a white heat, but a high v- 
white heat, is essential to the successful performance of Mr Grove'i ;.. 
experiments. Unfortunately, we have not at present any method ; 
of measuring high temperatures which admits of ready application > 
or secures great accuracy. " White heat '' is in fact a vague expre»- •-, 
sion for a range of temperature ; of the extremes in either direction ;/ 
or extent of which we have no very precise knowledge. The power ';.,. 
of the eye to measure the relative intensities of the light evolved bj -... 
white-hot bodies is very limited, and varies greatly in different •... 
individuals. But the experiments I have recorded, seem to sup- .:. 
ply the means of so far defining the white heat requisite for the ;,. 
separation of the elements of water, inasmuch as they shew that .. 
it must at least exceed the temperature necessary for the fusion of . 
iHulleablo iron or its black oxide. If, moreover, the decomposing . 
powers of the electric spark be solely referable to its temperature, .^ 
we seem entitled to conclude, from the experiments I have detailed, . 
that the heat of the smallest spark that can decompose water is at 
least equivalent to that of fusing platinum. They appear also to war- .' 
i*ant another conclusion. It was suggested by Dr Leeson and by Mr 
Hunt, that the bursting of steam-boilers might occasionally be owing [ 
to the metal they consist of becoming white-hot, and decomposing 
water, as platinum does, with the rejection of both its elements.* This 
ingenious suggestion seemed to myself, before making experiments 
with iron, likely to prove just ; but as fusing white-hot iron appears 
unable to decompose water, otherwise than by combining with its 
oxygen, it is impossible that the walls of a boiler can ever be raised . 
to a temperature sutliciently high to enable them to separate the 
elements of water in the way platinum does. 

I may now be permitted to make some comments on the rationale 
of the results obtained by Mr Grove. That gentleman, if I under- 
stand him aright, considers the decomposition of water by white-hot 
platinum not only, as assuredly it is, a remarkable and unexpected 
result, but as evidencing on the part of heat a power to produce op- 



* Athonwura, 19th Sept., \t. f>GO. 
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\ or dissimilar chemical effects in the same circumstances. He 
>orted in the Athenaeum (Sept. 19, 1846, p. 966,) to have 
lounced his discovery that all the processess hj which water may 
rmed are capable of decomposing water," (p. 966). If, by 
tatement, be simply meant, that heat combines oxygen and 
gen into water, and decomposes water into these gases, it will 
nitted to be a just conclusion ; but it may be questioned, I 

whether Mr Grove's experiments add anything to our know- 
of the power of heat to effect chemical changes, except in so 
they supply an additional very remarkable example of its two- 
nalytical and synthetical agency, which has been so long recog- 
Hydrogen, which as a gas, is probably the vapour of a very 
e metal, may be compared with mercury, also a volatile sub- 
If mercury and oxygen be heated together to the tempera- 
f 662° F., they combine and form the red oxide of the metal. 
> resulting oxide be raised to a low red heat, it is decomposed 
lercury and oxygen. In like manner, if hydrogen and oxy- 
3 raised together to the temperature of 660° F.,* they unite 
rm water. If the resulting water be raised to a white heat, 
asolved into hydrogen and oxygen. Both metals (?) present 
ne phenomena. At one temperature (nearly the same in both 
combination with oxygen occurs ; at a higher temperature, 
position of the oxide happens. Many other examples might 
en in illustration of the same fact. Such cases, however, do 
3m to warrant a conclusion as to heat exhibiting anything like 
rity of force, by which I understand the manifestation in op- 
directions of opposite powers of equal intensity. At all events, 
opposite effects of different intensities of the same agent be con- 
i equivalent to a polarity of action, it is difficult to see what 
nay not be called a polar one. The decomposing and combin- 
jwer of heat of different intensities, seems exactly comparable 

opposite effects of different intensities of mechanical impulse. 

pieces of smooth glass are laid together and struck gently 
ipressed slightly, they unite or cohere. If the united pieces 
ereafter exposed to a sharp blow, or to great compression, the 
is dissolved, or they are shattered to fragments. Here the 
force effects mechanical synthesis and mechanical analysis. 

1 these contrasted actions, as seems to be the case also in Mr 
)'» experiments, the results are occasioned by a difference in 
J of intensity of the same power, not as in the opposite effects 
polarizing force like electricity, by a difference in the kind of 
, which appears whatever be its intensity. 

ere is one form, indeed, of Mr Grove's experiment which at 
fight does not appear to admit of the explanation proposed 
Terence to the other trials — I allude to the decomposition of 

* Graham's FAements, 1st edit., p. 259. 
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ittftm by the deetric spark, whibh ii well knows t» hasn 
power of eombiniiig hydrogen and oxygen into wMr. A. 
ezperinient was made in perhaps a stiU more insfiiijiie 
the latter part of hwt century by Beocaria,* Vmrmrn^ aai 
Trooetwyk, and more recently by WoIIastonit in his 
decomposition of water by guarded poles. In certain ^t these 
it was found that Leyden jar discharges sent throi^ watsi;^: 
composed it till the acenmnlation of permanent gas left the 
bare; after which, the first spark that passed reeombined 
gases into water, which again covered the wire» wheo 
tion could anew be obtained. Here, to appearance, the 
acting with the same intensity, alternately decompos e d and 
posed water. For argument's sake, let it be aeknowlecjged 
the heat alone of the spark was the cause of the chemical 
Nevertheless, it may be questioned, whether it acted with efual 
tensity in both cases. The electric spark must be conceived,, 
ing to the results already given, to be at first at a high white 
and whilst retaming this temperature, we may believe it to 
power of disuniting the elements of water, and of preventing 
union. But, as soon as the spaik falls to the temperature of 
F., it loses its power of decomposing water, and, on the other 
acquires a power of uniting hydrogen and oxygen. Althoo^ 
fore, the spark is slwnji furnished of the same intensity^ its 
may change, and even be reversed, as its intensity diminidms. 
over, even when the spark is white-hot, it is only the amount 
matter directly in its track that will be raised to a white heat. Coo-; 
tiguous portions will have their temperature much lower, so that in- 
the case of hydrogen and oxygen, at some little distance from the 
route of the spark, the temperature will be 660° F., and there com-' 
bination will begin, and ultimately extend, through the whcde mus 
of gas. 

In like manner, when a platinum wire is made white-hot in a mix* 
ture of hydrogen and oxygen, it causes their combination. Herewt 
may suppose that union occurs as soon as the temperature of the 
metal rises to 660° F., and before it acquires a white heat Or if 
we were to arrange matters so that the wire should be made white- 
hot in a vacuum, and hydrogen and oxygen afterwards admitted to it, 
still union of the gases should happen ; for although the wire might 
prevent combination immediately around itself, at no great distance 
where the temperature was below 700° F. it would compel union. 
In all such experiments the combining effect of heat will be much 
more manifest than its decomposing power ; not that perhaps the 
former is in reality greater than the latter, but because flame is pro* 
pagated thi*ough a mixture of hydrogen and oxygen by a series of 



* Lettere dell* Mettricismo, quoted in Lardner's Electricity, vol. I., p. 78. 
t VmnOmy'B Eleetrical Hesearches, series 3, pangraph 328. 
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the same intensity is able, in the same circumstanoes, to form water 
and to decompose it. When therefore it is stated that water can ba 
produced by the processes that disunite its elements, the word " pro- 
cess '* can only he understood to signify that the general arrangement 
in both cases is the same, not that the intensity of the agent called 
into play, or its mode of action, is identical. If this could be affirmed, 
we should be able to announce as a geneitil proposition, that mani* 
festations of the same force, absolutely identical as to quality, quantity 
and intensity, can produce totally opposite rosults, which would ba } 
tantamount to affirming that unlike effects may flow from the same \^ 
cause, without any alteration in the qualities or conditions of the hUtor. L . 

The last observation I would make, refers to the curious fact no- ~ 
ticed by Mr Grove, namely, that when a platinum wire is heated ^'^ 
white-hot in steam, '' in a few seconds a small bubble of gas is formed; - 
but if the action be continued for a week, it does not increase in 
quantity."* 

Aro we to suppose that the wire is at the same time decomposing , 
water around itself, and producing water at a little distance, undoiif 
in one place what it eflbcts in another, so that no permanent accumn- ' 
lation of gas is allowed to take place ? This is possible, but I think ." 
not likely. The observation made by Mr Grove seems suffideutly -^ 
explicable, on the supposition that as soon as the wire is completeljr . 
enveloped in steam, the thermo-circulatory currents which the higii 
temperature occasions in the vapour, prevent it from remaining k»g - "* 
enough in contact with the wire to become heated white-hot. The =^ 
steam probably circulates endlessly around the wire without a trace 
of decomposition occurring in it. It seems not unlikely indeed that 
in Mr Grove's experiments with his eudiometer it was not steam that '~ 
yielded the hydrogen and oxygen obtained, but the last film of Mator " 
below the wire, which could not escape from the metal, but tended - 
rather, in consequence of its expansion, to rise towards it, and was ~ . 
thus compelled to acquire a white heat, and to break up into its ele- 
ments. If this view be correct, an arrangement where a white-hot 
wire or sheet of platinum foil was kept grazing the surface of water, 
might be found to effect a continuous decomposition of the liquid in 
question. 

It is no objection to this view that an electric spark decomposes 
steam readily, for the duration of the spark is so short, that there in 
no time for the production of thermo-currents, nor any possibility of 
the steam escaping from the powerful topical action of the discharge. 
The spark may be compared to fulminating silver, whose action is 
instantaneous and violent, but quite local, — the heated platinum to 
gunpowder, the effect of which is cumulative and more general.— 
Transactions of the Cliemtcal Society for 1847. 



* AthcuaBum, 19th Scyt,, 1846, p. 966. 
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I j)fi the Theory of Parallel Lines. By Henry Meiklb, Esq. 

Communicated by the Author. 

In mj former article on the same subject, in this Journal 
fcr April 1844, it was hinted that some doubt might be sup- 
posed to attach to a certain part of the proof ; but a hope was 
ftewise expressed that my second proposition would lead to 
iomething better. Accordingly, by means of it, I have been 
A> fortunate as to obtain the following legitimate substitute 
far the part in question ; and here, as formerly, brevity has 
leen studied, especially in the more obvious details. 

Prop. The angles of a triangle cannot be less than 180°. 

It was proved, as a case of the second proposition, that if 
any one triangle had the sum of its angles less than 180°, so 
would every triangle, and the defect from 180° would always 
be proportional to the area. Hence, proceeding on the same 
hypothesis, a very large triangle should have the sum of its 
angles very minute, and the two at the base still less. Now, 
it is shewn under the first proposition, that on a base equal 
to any side or base of any given triangle, there may always 
be as great an isosceles triangle ; but the smaller an isosce- 
les triangle is on an equal base, the smaller evidently will 
Hs angles be at that base. 

Let ABC be a triangle in which angle B is large, say = 
150°, and AB = BC = the greatest side of 
the foresaid large triangle ; and let BC, 
CD, &c., be an indefinite series of equal 
bases in as many triangles whose com- 
mon vertex is A, and in which the angles 
ABC, BCD, &c., continually decrease, 
such that those triangles shall gradu- 
ally approximate to being isosceles, and yet not more than 
one of them could be perfectly isosceles, otherwise some 
of the decreasing angles ABC, BCD, &c., would not only 
be equal, but have that equality beginning with an in- 
crease ; thus two angles at the bases of the isosceles tri- 
angles would exceed the sum of one and the angle 3ust be- 
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fore the first isosceles triangle. Nor could the radiants, or 
lines drawn from A, ever begin to decrease without continu* k 
ing to do so ; because otherwise, an increase behoved to li 
occur in the angles ABC, BCD, &c., where the radiants were jl- 
shortest. 1 

Construct a triangle GCD every way equal to ABC ; then ^ 
since angle DCG exceeds BCD, the equal lines AC, D6, cat |. 
each other in H, and unequally too ; thus DH exceeds CH, !:- 
because opposite a greater angle, and so the remainder GH j:-: 
is less than AH. Hence, the triangle AHD exceeds GHC, :> 
and, therefore, the triangle ACD exceeds GCD or ABC. ' 
Again, because the angles BCD, CDA, respectively exceed fZ 
CDE, and CDG, or BCA, the angle ADE is less than ACD; 
and, consequently, it may be shewn in the same way that the 
successive areas continually increase, the length of the radi- ; 
ants making the triangles great when they approximate to 
being isosceles. 

The value of an angle in the series ABC, BCD, &c., is at 
first 150°, but on approximating to two angles in a great or 
isosceles triangle, it will, as was noticed above, be less than ^- 
the minute sum of angles in a large triangle. Now between . 
150° and this small value, there may obviously be an angle 
of every different intermediate value, and each placed in the 
order of its magnitude. If, then, a small rate of decrease in 
those angles would cause the radiants to stretch out to an 
unlimited distance (for since the contrary has neither been 
proved, nor ought to be assumed, this case must be provided 
for), and since it is quite evident that a great decrease would 
ultimately make the radiants also decrease in length, there- 
fore these two results would be so different as to be runninir 
into directly opposite extremes ; and so there must still be 
some intermediate rate which would neither cause the radi- 
ants to stretch out indefinitely nor yet to decrease. Hence, 
about A as a centre, and with a radius greater than any of 
the radiants, a circle could be described w^hich would include 
the whole series of triangles, and consequently insure their 
going round the centre A ; otherwise, an infinite number of 
their increasing areas would not nearly cover the finite area 
of the circle. 
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Since the series of equal lines AB, BC, &c., can thus go 
more than quite round A, the continual decrease of their 
angles ABO, BCD, &c., must cause such of these lines as form 
the smaller of the angles to be coiled inside of those which 
form the greater ; and yet the increase in the length of the 
radiants just insures the very reverse, or that the smaller 
angles shall be outermost, which is absurd, but being a legi- 
timate deduction from the supposition that the angles of a 
triangle could be less than 180°, it therefore follows that they 
cannot be less. 

Now this is what every previous wi'iter on the subject, so 
far as known to me, has failed to prove ; but the proof now 
given might be greatly varied in its form. My former paper 
is liable to no objection, so far as regards proving that the 
angles of a triangle can never exceed 180°. But for that 
purpose, a much simpler mode of indefinitely increasing the 
area, is continually to double the sides of an equilateral tri- 
angle, which at each time should more than quadruple the 
area ; for if the angles were greater with greater sides, four 
copies of any equilateral triangle could always be placed 
wiihin another having sides of double the length. 

The principles which I have employed here and fonnerly 
are no other than Euclid has used in his Elements, although 
[ by slightly introducing some of them at an earlier stage of 
of geometry than he has done, I have deviated a little from 
his arrangement. Now if by so doing, I have been enabled 
to succeed where he had failed, this surely suggests that his 
arrangement should be altered, and in particular, that his 
fifth book, which has no dependence on the four before it, 
should be placed first of all. There is besides something 
onnatural in having such a very different subject as the doc- 
trine of proportion in the heart of the elements of geometry. 
Proportion, however useful and necessary as an auxiliary, 
can, with no more propriety than any other part of algebra 
or arithmetic, be reckoned geometry. 

Errata in former Paper, Vol. XXXVI. 
Page 312, the letter P in fig. 1 is misplaced, it should be at the intersection 
of the Unes IL and CN. 
Page 316, linvs 33 and 35, /or DNilY read DNGY. 
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Bemarks m $ome C&raU obkdnedftvud ffteaH dip t U it M 
mretk Ocean, in a Lefier from OhABUMi SwkiB, IM| 
F.R.S., F.G.S., fte., to Captain 6b JAlnfti 0. BCNM» BJi' 

** YmmvhkM Bnuuiai, iSA JM. laia. 

** Mr Dhab Sib JAWHEHi—l have fimnd ttiiMh isMMt ifc| 
the examination of the Bpecimens you hare aent um, iMm, 
were obtained by eoun^gB, and tiie nee <»f ilM dMj^ itj 
great depths ; and have to apologise both for delaying M 
long to Bend yon some obsefvationBnpatilliSinyaiid fi^Md- 
ing them now in so iihiperfeet a state. 

** The fragments obtained by soondings Unmt 400 iniham^i 
11th Angast 1841, lat. 33°, 3V 8., long. lOT 40" R, colirill| 
of pieces of shells and small corals, none of which appear tOj 
have been brought up in a living state, with small anglte 
pebbles, very little rounded by attrition. Among them I find 
two joints of stems of a small fossil Pentaerinite. 

** Among the small sand taken up by the soundings in 400 
fathoms, August 1841, Professor Edward Forbes finds pc^ 
lions of spines of Echinus, and of spines of Cidaris. 

'^ Of shells, a small broken Gerithium, mouth of a Itesida, 
a Pteropod allied to Peracle, and a fragment of Cleodora. 

" Of Annelides, Spirorbis on the stones. 

'' Many foramenifera, among which are Textularia, Nodo- 
sarise, and several of orbicular and renoidal forms in abun- 
dance. 

" The corals brought up by the dredge from 270 fathoms, 
19th Jan. 1841, lat. 72° 31' S., long. 173°, 39' E., consist of 
three species of Lepralia : Retepora cellulosa, a small piece 
in a perfectly fresh and living state ; a Retepora or Homera, 
much resembling the Homera frondiculata of Lamouroux, in 
similar fresh condition. The polype cells are salient only at 
the extremities of the branches. The cells appear also on 
all sides of the branches, which must distinguish it from the 
species mentioned. The absence of the openings of polype 
cells from the exterior side of the branches, is made a gene- 
ric character of Homera by Lamouroux, but probably is only 
^ niJae to distinguish speciea. 
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Let us now proceed to examine the quealioii befbvf 
commencing with the larger mammiferouft animals, and. 
ceeding from these to birds, fishes, insects, and plants. 

JEgtane H^bridM. — The common mnle, the .progeny of 
ass and mare, has been familiar to man since the dayi 
Homer ; and it is equally well known that with this anhnd,] 
the hybrid form, as a general rule, begins and tennii 
But the result appears to depend much on temperature ; 
in the south of Spain, mules have often been obsierred tfr] 
produce young ; and M. de la Malle observes that this phe- 
nomenon is frequent in hot climates, in which their period of ] 
gestation is twelve months, being the same as that of the 
mare. The same author quotes from Columella, the reniaA| 
of Mago, a Carthagenian agriculturalist, that in his countiyi 
the fecundity of the mule was a frequent event, although % 
was regarded as a prodigy in Greece and Italy* He add%, 
that these mixed mules do not cross again witihi each oflur, 
but only with the primitive species that has given thai 
birth.* 

The ancients gave the name ginnus to the offspring of the 



may render it probable that what are now termed the five races of men, would 
be more appropriately called groupt ; that each of these groups is again divi- 
sible into a greater or smaller number of primary races, each of which has ex* 
panded from an aboriginal nucleus or centre. Thus I conceive that there were 
several centres for the American group of races, of which the highest in the 
scale are the Toltecan nations, the lowest the Fuegians. Nor does this view 
conflict with the general* principle, that all these nations and tribes have had) 
ns I have elsewhere expressed it, a common origin ; inasmuch as by this term 
is only meant an indigenous relation to the country they inhabit, and that od^ 
loctive identity of physical traits, mental and moral endowments, languages, 
&c., which characterize all the American races. The same remarks are appli- 
cable to all the other human races ; but in the present infant state of Ethno- 
graphic science, the designation of these primitive centres is a task of equal 
delicacy and difficulty. I may here observe, that whenever I have ventured 
an opinion on this question, it has been in favour of the doctrine of primtval 
diversities among men, — an original adaptation of the several races to those 
varied circumstances of climate and locality, which, while congenial to the one 
are destructive to the other ; and subsequent investigations have confirmed me 
in these views. See Crania Americana^ p. 3 ; Crania uEffyptiea, p. 37 ; and 
Distinctive Charaeteristies of the Aboriginal Rom of America, p. 36. 
* M. de la Malle, Ann. des Sciences Nat., zzvii, p. 23fi« 
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Tke phenomenoD of prodiietiVeQ0Mi Ium little or no 
among the true horses ; whence it has been inferred that 
all belong to one species ; and that their various forms 
colours are solely owing to the dirersified cireamstan 
which they have been placed. Bat the researches of 
ton Smitibi have not only given rise to mnch donbt on 
Bul^ect, but have adduced a surprising array of facts in 
vour of the opposite opinion. 

We must refer to his learned and elaborate essay for 
mass of evidence therein embodied ; merely observing, on 
present occ^ion, that he separates th^ horses into five 
mitive stocks, which ^peur to cpustitate *^ 4u^tinat» th( 
osculating species, or at least races separated at so re: 
period, that they claim to have been divided from the 
liest times of our present zoology.*'* 

He adds, that some of these forms yet exist in the 
state on the table-lands of Central Asia^ and that all of 
were so constituted as to be fusible into a common, 
but very variable stock, for the purposes of man ; and 
finally concludes, that if man had been necessitated to 
vate the zebras of South Airica, instead of the horses of Asi 
he would have succeeded in amalgamating the three or four 
known species into one domestic animal, little inferior to th^.* 
horse itself, f 

It therefore becomes a reasonable supposition that S(»ne ^ 
varieties of the horse now known to us may be hybrid mix- j 
tures of proximate species : more especially, since the facts 
collected by Hamilton Smith, De Azara, and De la Malle, 
shew conclusively that all the domestic horses were reclaim- 
ed from the original wild state. 



* Natural History of the Equidae, p. 164. 

t Ibid., pp. 76, 183. Fossil remainB of the horse, and espectaUy tlie teetk, 
have been of late years abundantly found in Europe and Asia, and in Nortii 
and South America, and especially near Natchez, by Dr Dickerson ; shewing 
that this animal was once indigenous to all these widely extended regions ; and 
yet there are now no horses in the Western Hemisphere, excepting those tbat 
have descended from the European stock. The iadigenouB spe«ieB nuast hvfp 
become extinct from some remote and extended cataclysm. It is cnrious also 
to note that these fossil horses were different in species from the present variety, 
although they were closely allied to it. There were in ancient times several, 
perhaps many, species of the genua ^(^uwa. 
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OB all vanetiea of the dog tribe ; which -we might suppose 
would be the case if all the canine breeda were derived &om 
a single stock or species. It is important, in connection with 
this subject, to observe that all the pure Indian dogs of 

* Nat. Hilt, of the Dog, in Nat. Lib., vol. ii., p. 79. 
t Principlea of Geology, Booh III., chap. 2. 

i S«a Dr Prichud's Nstnral Hiatorj of Han, for an admirable expociliOQ of 
ttMM and all o&tBr Acta on which the analogital argunent ii founded. 



however, is now found to be untenable ; for the best omitho- 
logista, and those, too, who have no view to collateral gene- 
ralization, have succeeded in tracing this family of birds to 
at least ten different species. Without appealing to unne- 
cessary details it is sufficient to observe, that independently 
of certain admitted changes as the result of domcBticatioa, 
these birds are in far greater degree modified by the power 
possessed by their several species (so far, at least, as the ex- 
periment has been extended), of mingling with each other and 
producing a fertile hybrid progeny. Hence, in a great mea- 
sure, those intenuinable varieties of exterior form, size, and 
colour now everywhere familiar.j; 



* Radolphi, Be^rage zoc Aathropologie, &c,, p. 16G. 

t Ibid. Lata eitat. — Prichsrd's Reaearchea, i., p. 142. 

j We have been at loine paina to ucertaiin tha epoclfic namea of the aevenl 
originat gallinaceous birda ; yet vritliout preeaming that ornithologists have ds- 
Midbed all that exiat, vre appood a lUt of such ta are already Iidowd : CaUtu 
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di£RBrent ipedfii of dncki ; tboi a eMMW bM boiP4!|iteU^ 
tween the Am^$ fuHgula of Europe, wd the BoropMH 
(ilMoi qmrqueMa).^ «' Selby mwljoni A nde 
{Mareca penehp$) breeding within fomikU piotafl ( 
ocif |0)» QotwitiirtiHidmg the £em^ of fomaUs of l|is owa ^t\ 
ciei bctipg kept on the iame pieee of wtAea^^ Qthep 
have taken pUee between the pintail and the oompioa wfi^ 
lard {A$uu bosekaa) ;t and, in the vild atate, between iSaHi 
laiiter and the duaky diiek (A. e&mfrii), of wbidh my frilB^.; 
Mr William Gambel, has seen a specimen in thf poaaeaM^ 
of Mr J. G. SeU of New York, new wbiob eitgr it waa ahot, 
A muoh more frequent hybrid ooeum between the mallavi 
and muacovy duok (4* m0Hk^ui)^ , ^ 

Mr William R. Clapp informs .me ibat bo MW 9^ ]^{ 

Pond, in the at^te of New York* a female wild diiek that bl4 
been taken when young wd plaoed ill eampany witb tbo f^m^S 
mon tame speoiea, and that a fertile bybHd pi^ngwy imi qIm 

tained from' them. From the deaapiptian of tbi9 w94 l^rdi \ 
suppose it to hav^ been tbe 4i¥H rurfit^m^ 
Oif^r HifbfH ^>efe«^Among bird-bybridfi it only rwinxw 

to notioe those of Motadlla lugubris and M. c^lba^ aa recor^od 
by Temminck, and which possessed coIqut and markings ia« 
termediate between both parents^ A mi;^ed br^ed ha^ be^a 
repeatedly observed in SootUnd between the common crow 
{Oorvu9 corone), and the hooded prQW (C. earmx)^ aod 
another mixed species between the latter bird and the carrion 
crow. Finally, a bybnd has been obtaii^ed between th§ 
throstle (Turdm mtmcu$) and the blackbird (Merula vi^ 
gar is) of Great Britain. § 

Part III, — Reptiles^ Fisjies, MolltLSca^ and Insects. 

Among reptiles, I have found but a single authenticated 
example, that of a cross between the European frog and toad, 
which are generally dij^Uuct. (Siifo mi ^Wfli.)ll 



■* Prlchard. Researches, &c., 1., p. 140, from M. Geoifcoy St Hilalre. 

t Loudon's Magazine, ix., p. 615. 

X Manuel d'Ornithologie, i., p. 254. § Loudon*8 Magazine, ix., p. 615. 

'I Bruide*a Diet, of Science^ &c., Art. Hybrid. 
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and the cabbage t the former bearkig ft khoii pod or idMii, 
tile latter a loiig pod or jfliTtiii. 

While we admit that hybrids, as a general law» are ooo: 
trory to nature, we are also compelled io concede thai ihii 
law has very many iBxcet^iions. ** tt is manifesV* uji 1^ 
Frichard, ** tiiat there is somle ]^rincip)e in nikinre wbm piiar 
vents the interjtni±tare of species, and mftintainB the oroer 
and variety of the anilnal creatibil. If different spedes mixed; 
their bre^, tod hybrid races were often propagated, the ani«-' 
tnal wbrld would present a scene of conMucm. fiy what me- 
thod is this confiisibn prevented t The fact seems to l>e, that 
the tribei^ of wild aninials are preserved oistihct, not only bj*, 
the sterility of mules, but that such animals are never, in tiie 
state of nature, brought into existence. The deparaiion d .] 
distinct species is Sufficiently provided for by the ndiur4^ rih j 
pugnance between individuals of different Idnds. This is, in- ' 
de^, otbrbohie ih (he state of d(»nestieaHon^ in which the na- 
tural propenliities ceade, in a great measure, to direct their 
actions.* 

But we have seen that mules are not always steril, and 
also that hybrids are really produced in a state of nature, 
wholly independent of the influence of cultivation ; facts which, 
indeed, are admitted arid illustrated by Dr Prichard in his 
later writings. That domestication evolves the faculty of 
hybridity there can be no question ; and we would apply the 
principle to various classes of animals. It will materially 
assist in explaining so great a variety in some animals, by 
pointing, as Do Azara and HamiltiOn Smith have suggested, 
to certain prittiitive specie^, which Were endowed with the 
capacity foi* reproducing among themselves, especially under 
the influence of domestic culture. We have shewn that this 
fact is unquestionable among some quadrupeds and some 
birds, of which the hybrid varieties have been cultivated for 
the uses of man. 



* BaMwehes into tiie Physical Hiitory of ManmnO, i., p. 97. aeoimd Edition, 
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1. A latent power of hybridity exists in many animabiff 
the wild state, in which state, also, hybrids are 
prodaoed. 

2. Hybridity occurs not only among differait speeies, 
among different genera ; and ihe cross-breeds hare been'pfo-i 
Ufic in both cases. 

3. Domestication does not cause this £Eunilty, but merdj 
eyolves it. 

4. The capacity for fertile hybridity, ewierUmM paHha^ 
exists in animals in proportion to their aptitude fbr domesti- 
city and cultivation. 

5. Since various different species of animals are capable of i 
producing together a prolific hybrid offiiprhig, bybrifiif | 
ceases to be a test of specific affiliation. 

6. Consequentiy, the mere fact that the several races of 
mankind produce witii each other a inore or less fertile pro- 
geny, constitutes, in itself, no proof of the unity of the hunuui 
spedes. 



A Discourse. By John Davy, M.D., F.R.S., Inspector-Ge- 
neral of Army Hospitals, Honorary Member of the Ge- 
neral Agricultural Society of Barbadoes. Bead at their 
Third Half-Yearly Meeting in 1847. 

Gentlemen, — In the discourse I am about to have tb& 
honour to address to you, it is my intention to bring under 
your notice the subject of manures. To you, as practical 
agriculturists, I need not insist on, or endeavour to point 

the other hand, some undergo very remarkable changes in a state of nature, as 
some species of squirrel, fox, wolf, &c., while other species of the very same 
genera undergo no change whatever. Hence the fallacy of drawing inferential 
conclusions fVom those that do change, in order to explain the phenomena of 
diversity among men. 

The diversities of animals are in some cases owing to exterior causes alone ; 
in other inttanoes they arise solely from amalgamation of species ; while in a 
IttrA ciiai we eui tnMse the operation of boUi those agents. 
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dncers of oi^anic oompounds for the support of animal life. 
Taking another yiew, animals may be considered as perform- 
ing a part as essential to vegetable life, that of disorgan- 
liem ; what is excrementious from them being so reduced 
M to have the character rather of inorganic than of organic 
oompoundd, whether it be carbonic acid with which they con- 
taminate the air in respiration, their gaseous excrement, or 
their liquid and consistent, derived from the other excreting 
organs and passages of the body. These matters which are 
destaructive to animals, and not only to the animals that void 
ihem, but to animals generally, may be held to be the highest 
kind and most appropriate food of plants. And the more we 
reflect on this, the more we are convinced of its truth — ^the 
more we must admire the connection and mutual depend- 
ence. The animal enriching the air for the use of the plant, 
the plant purifying the air for the use of the animal, and 
the same in regard to the soil, afford a lesson to man of a 
Tery instructive kind, most beneficial when carried practi- 
eally into effect, most injurious when neglected ; in the one 
iiurtwoe inBuring fertiUty. and I may add salubrity ; in the 
other, the production of sterility and disease. 

Let us now, for a moment, take a glance at the composi- 
tion of plants and animals. Both may be considered as com- 
posed of nearly the same elements, — ^few in number, but va-> 
rionsly united, so as to give rise to very many different com- 
ponndSk The principal constituent elements of both are car- 
bon, hydrogen, and azote, oxygen, lime, potash, silica, and 
phosphorus. Of these, carbon and silica preponderate in 
plants (silica, indeed, strictly is confined to plants) ; azote 
and phosphorus preponderate in animals. In plants, a large 
proportion of carbon and silica are expended in forming the 
woody fibre, the framework of the vegetable structure, and 
the epidermis, the resisting outer covering ; whilst in ani- 
mals, the azote and phosphorus are as largely expended in 
producing the organs of locomotion, — ^the muscles and bones. 
And in each instance we witness the usual happy economy 
of nature, and fitness of means to an end. Plants being 
fixed to the so9, take from it that which is almost always 
abundant in a fertile soil, silica^ a substance, even in a thin 
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and delicate layer, imparting great power of rgairtaiietf^ <i 
fiur lesB soluble when acted on by raini than iheleaaoonHit 
or at least less abundant, phosphate of lime. Animal% -m 
the contrary, being able to nmge abroad in qoest of Coot 
select such as contain phosphate of lime and aaote, and ii 
such compounds as admit of digestion and aasunilation, aani 
conversion into bone and muscle, following, in so doings their 
natural tastes, undoubtedly instinctiTely directed. 

Leaving these general views, it may be well to considw 
the subject we have entered upon somewhat in its details. 

Physiologists who have directed their attention espeeialij 
to the food of animals, have arrived at the eonchudon, fka^ 
amidst the extraordinary variety of articles capable of snp" 
porting animal life, there are three which may be ooaaider«d 
as of most importance, and, as it were, elementary 
tary substances — substances which are found in miH:, 
an albuminous matter, the curd ; an oily matter, the cream} 
a saccharine matter, the sugar-of-milk. It seems to bs 
proved by a wide induction of facts, that articles containii^ 
these substances, or their analogues, such as starch for sugar, 
muscle for curd, any kind of fat for cream, are fit for the food- 
of animals generally, and that no articles are fit that do not 
contain more or less of these. These substances, taken into 
the stomach, are converted into a pultaceous semifluid 
chyme, from whence a milk-like chyle is formed, and from 
whence blood, by which every part of the body is nourished, 
in its constant circulation. 

The results of the inquiries of physiologists, as regards 
the food of vegetables, have not been so well defined and sa- 
tisfactory. As the sap of plants is a fluid, and transparent, 
we are sure that complete solution is essential as a prelimi- 
nary, and that nothing enters the spongioles of the roots, or- 
ganic in its structure — a state of perfect solution being incom- 
patible with such structure. The principal part of the sap is 
water ; in it are dissolved carbonic acid, phosphate of lime, 
carbonate of lime, carbonate of potash, and in very many in- 
stances silica. And these inorganic substances, I appre- 
hend, are to the plant for its food what the organic sub- 
stances befoi^ mentioned are to the animal for the same 
trpose ; and these are not \e^% c\em^w\»s^ ^ikxaxL >i^i(^^<(b^ ^a. 






adopted by the ethnologist are founded. JJut these con- 
tributions of natural history are only a part of the resources 
by the aid of which we carry on the investigatJonB belong* 
ing to our favourite pursuit ; and we shall find that it bor- 
rows fully as much from other departments of knowledge, 
quite separate trom the study of Nature and her productions. 
The results at which the ethnologist arrives, do not ialt 
(rithin any department of natural history. They are archseo- 
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ied or historicaL It may then be admitted, that there 
some grounds for the opinion of those who would even 
OS any place in the great system of scientific inquiries, 
fihich the British Association has established, 

We are saved from apprehension as to the consequence of 
'Ais admission, by remarking, that Ethnology stands exactly 
m the same ground, in this point of view, as one of the 
aoBt popular of the studies which are cultivated at the British 
AiBociation ; and that it is impossible, with any shew of 
reason, to deny a place to one of these sciences in the ar- 
nngement of sections, without refusing the claims of the 
•ther. By comparing the position of ethnology to that of 
geology, we shall be enabled to survey, in a clear point of 
view, the relations of each of these sciences to other branches 
of knowledge. 

Geology, as every one knows, is not an account of what 
Nature produces in the present day, but of what it has long 
•go produced. It is an investigation of the changes which 
tiie surface of our planet has undergone in ages long since 
pist. The facts on which the inferences of geology are 
fimnded, are collected from various parts of natural history. 
The student of geology inquires into the processes of Nature 
which are at present going on, but this is for the purpose of ap- 
plying the knowledge so acquired to an investigation of what 
happened in past times, and of tracing, in the different layers 
of the earth's crust — displaying, as they do, relics of various 
forms of organic life — the series of the repeated creations 
which have taken place. This investigation evidently be- 
longs to History or Archoeology^ rather than to what is ge- 
nerally termed Natural History, By a learned writer, whose 
name will ever be connected with the annals of the British 
Association,* the term Palaeontology has been aptly applied 
to sciences of this department, for which Physical Archae- 
ology may be used as a synonym. Palaeontology includes 
both Geology and Ethnology. Geology is the archaeology of 
the globe — ethnology that of its human inhabitants. Both of 
these sciences derive the data on which they found conclu- 
sions from the different departments of natural history. But 

* The fiev. Dr WheweU. 
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field to fleyeral inquiriea highly interestii^ to the 

girt. 

We mnttt take an accoant, far example, ci the Tarietiei^ 
fiovm and orgaiiiBation to which the different qpeciea of 
mala are subject^ in order to boIto the qoeation, 
the differences obaenred in human races, and the ph] 
characters of any particnlar race, belong to the categcN^ 
natural Tarieties, or indicate an entire dUtinotion whidi 
haye existed from the creation, and therefore proves the 
cies to be distinct? 

Another question connected with asoology has been made i 
matter of great moment in these investigations. I allude 
the theory of H^bridity, or to the general observations 
with respect to mixed breeds and their suiqposed 
The bearing of these questions on the physical histofy 
mankind is very obvious. I shall not enlarge upon it 
present. 

Physical geography has a very obvious bearing on eOam] 
logy, since physical gec^raphy comprises the localisation 
those agencies of climate which are supposed to modify the^ 
orgaDization of living tribes, and which oppose limits to the 
sphere of their existence. We may observe, in connection 
with this subject, that great numbers of species, both animal 
and vegetable, are only to be found within certain latitudes, 
and in particular regions of temperature, and under partictt- 
lar local conditions. Those tribes in the animal kingdom 
which approach the human form, viz., the apes, are confined 
by nature to very narrow limits, while men live in all cli- 
mates. This striking difference suggests several inquiries 
as to its causes, which have a bearing on physical geography. 

One series of facts connected with physical geography, and 
having a bearing on ethnology, comprises the effects produced 
upon climate by elevation of the surface of the earth. It is 
well known that, in the ascent of mountains, changes of cli- 
mate and of vegetation are perceived, analogous to those ob- 
served in passing from a lower to a higher latitude. Plants 
of the frigid zone reappear in equatorial countries near the 
summits of Alpine ^mountains. An inquiry is suggested, 
bow fiir this may tend to cix\N\«Aii tVvQ ^khcnomcnon, that the 
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tabing the remaiiui of ancient^ and, perhapB, long eslamt 
races of men ; and H is a remarkable &ct» thai in tfaia wiahp 
r^on where living nature seems to rtmggle against the eW 
ments for a precarions existence, even the arts of deconrtM 
were studied in those times of ycfre^ which witnessed the^ 
erection of these tombs. Implements of silyer, goldt and cofnl 
por, girdles of the predoos metals^ bracelets decked witk 
pearls, and fragments of porcelain, have surprised the travdn 
lers who have seen a fSew of these tomnli excavated. Wfaoltf 
nations lie perhaps yet buried in these regi<ms» and with theta 
may be found some relics that may hereafter throw li^t 
upon their history. Similar tumuli spread over the north of > 
Eurc^, contain the remains either of the same people, or eC 
races more barbarous than the Asiatics. ITundreda of thms: 
have been rifled by treasure-hunters, or by mere antiqwk 
ries little more enlightened, who have sought to make eoUee- 
tions of curiosities without any view to promote ethnology or 
history. Of late years, Eschricht, Nilsson, and Betsius, have 
attempted, in Denmark and Sweden, to identify in these 19-. 
mains the relics of different races, supposed to have inhabited 
the northern region of Europe in early times. Their example 
has been followed by Dr Wilde in Ireland, and more recently 
by MM. Eugene Robert, and Serres in France. It is too 
early to collect general results from these researches. I shall 
only observe, that, in the opinion of the learned Swedes who 
have devoted themselves to the investigation, the sepulchral 
remains of northern Europe belong to three different eras. 
They display three different physical types, and three succes- 
sive stages of advancement in art and civilization. The 
oldest arc the relies of a people with round heads, having the 
transverse diameter of the cranium large in proportion to the 
longitudinal. The implements and ornaments which are found 
in the tombs of these people, indicate the greatest rudeness 
of art. They consist of tools and the heads of lances and ar- 
rows made of stone and bone, but nothing indicating a know- 
ledge of the use of metals. Whether these oldest sepi^lchres 
were the tombs of a Celtic race, is a question not yet decided. 
It seems to bo the opinion of Professor Retzius, and of Nils- 
son^ who has written a learned work on the Aborigines of 
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of the world, — a monmnent of the intelligence of modem Bi^ 
Tope more Exalted than the royal pomp of the Pyramidi^ 
whose real bnOdem now, for the first time, come forth to ctf 
Tiew after haying been concealed in the rablnsh of 4001 
years. Scarcely less remarkable is the achieyement of ov 
illastrious countryman Mr Prinsep, in the East^ wbo hal 
read and interpreted the inscriptions spread over India and 
Afghanistan. It is a corions fact, that these moist andmit 
records of the farthest East preserve not the yicbHries of 
warriors, but the decrees of Buddbistical soyereigns, eomr 
manding throughout the proyinces of their great empire the \ 
establishment of hospitals for the cure of men and brute aiifr- 
mals. Many curious facts in history haye been preserred b]r ' 
these inscriptions, and among others the extension of a 
Macedonian empire oyer a great part of India, and the cosr 
quest of the Island of Oeylon by a soyereign of Hmdustn 
three centuries before the Christian era. Not less remark- 
able are the inscriptions cut in letters composed of wedgf- 
shaped strokes which are spread through (lie empire of the 
great Cyrus, and haye been lately read. These were en- 
graved by the subjects of the Persian kings. Another set 
of these cuneiform inscriptions belonged to the older Assy- 
rians and Babylonians. The clue to all these discoveries was 
obtained by Dr Grotefend, Lassen, and Burnouf ; and by 
its aid our countryman, Major Kawlinson, has succeeded in 
reading the history of the Achaemenidae engraven on their 
own monuments in a language which was doubtless spoken 
at the courts of Susa and Persepolis, but has not been heard 
since the overthrow of the last Darius. Even the old Assyrian 
inscriptions are now partially understood, and the name of 
Nebuchadnezzar has been found on the walls of his palaces. 
Many ethnological facts may be collected from these in- 
scriptions. I shall instance the supposed existence of the 
Affghans among the nations subject to Darius, and who 
doubtless, contributed to form the armies that fought at Mara- 
thon and ThermopylsB. It would be curious to find the an- 
cestors of Akhbar Khan among the invaders of Europe 2000 
years ago. 
•The inscriptions spread through Arabia and Ethiopia will 



doubted evidence of primitive affinity between Idngoages 
which have acquired in the lapse of time and the coarse of 
events great differences, and when each dialect has become 
unintelligible to people who speak another of the same stock. 
The investigation of aflinity between languages has lately as- 
sumed the character of a scientific stady, and when pursued 
witli reference to certain general principles, has led to strik- 
'\g and important results. I shall briefly advert to aome of 
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- these principles which have not yet been stated, as far as I 
-: know, in a systematic manner. 

It is the prevalent opinion of philologists, that the most 
; extensive relations between languages and those which are 

- the least liable to be effaced by time and foreign intercourse, 
are the fundamental principles of construction. Grammatical 
construction, or the laws which govern the relations of words 

, in sentences, appear to be very enduring and constant, since 
it extends to whole classes of languages which have few 
words in common, though it is supposed that they originally 
had more. But beyond this, there is a cognate character in 
words themselves which pervades the entire vocabulary of a 
whole family of languages, the words being formed in the 
same manner, and according to some artificial rule. This 
may be exemplified by the monosyllabic structure of the 
CShinese and Indo-Chinese languages, and by the principle 
of Yocalic harmony pervading the languages of High Asia, to 
which I shall have occasion again to advert. Of grammati- 
cal analogy, or correspondence in the laws of inflection and 
construction, we have a specimen in the Aboriginal languages 
of the New World, whose structure is known to be very com- 
plicated and artificial, and at the same time common to all 
the idioms of America which have been examined. 

Another example of a more definite character is afforded 
by the grammatical structure of the languages of High Asia 
and Great Tartary, and a still more striking one by that of 
the Indo-European idioms. 

Connected with the subject of the formation of words is 
the remark, that in the various branches of particular fa- 
milies of languages which spring by gradual development 
from the same root, the elements of words, consonants and 
occasionally vowels, are found to undergo changes accord- 
ing to certain rules. Particular classes of consonants in one 
language are substituted for other classes in another lan- 
guage of the same family. One European idiom, for ex- 
ample, substitutes palatine letters for sibilunts ; another re- 
jects them both, and substitutes labials in their place. 
When corresponding phenomena can be traced through a 
great part of the vocabulary of two languages, we recognise 



words of the first neceasity, such as those denoting family 
relations, father, mother, child, brother, sister; teeondty, 
words denoting parts of the body, and material objects, for 
which children have names ; thirdly, personal pronouns, 
which are found to be amongst the most durable parts of 
\axigaa.^fi \ fourlhly, the numerals, especially the first ten; 
fifthly, verbs expressive of universal bodily acts, such as, to 
eat, drink, sleep, walk, talk, &c. ; sixthly, names of domesijc 
animals. As no human family was ever yet without its own 
stock of such words, and as they are never changed, within 
the narrow domestic circle, for other and strange words, they 
are almost indestructible possessions ; and it is only among 
tribes who have been entirely broken up and enslaved, so 
that family relations have been destroyed, that this domes- 
tic langu^ige can have been wholly lost. Tribes and fami- 
lies spread abroad have preserved them for thousands of 
years, in a degree which has allowed an easy recognition of 
tiiis sign of a common origin. 



and Lithuanian are said to resemble the Sanskiit more near- 
ly than any other European dialect ; and Von Bohlen, who 
h^ written a work on this subject, assures as that he could 
compose whole sentences in Sanskrit, which would be intel- 
ligible to the peasants of Lithuania. 4. The Germanic fa- 
mily constitutes a fourth group, 5. The Slavic or Slavonic, 
or Samiatian languages, are a fifth section. Tbey compre- 
hend the languages of the eaBt«rn parts of Europe, the Rus- 
sian, Polish, Bohemian, and the dialects of a great part of 
the countries in Europe subject to the Turkish empire. 

I shall now stop to inquire what inferences can be drawn 
from these philological facts. 

We know from history, that the nations above mentioned 
have been spread, from s remote age, over the regions which 
they now inhabit. The Teutonic and Scandinavian tribes 
of the German race were known to Fytlieas, on the shores of 
the Baltic, in the time of Aristotle, and the Brahmans who 
spoko Sanskrit^ to Megasthenes at the court of Palihothra, 
supposed to be Patna, soon after the same period. All an- 
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pean stock. Their affinity to that stock is naw generally ad- 
mitted, though some persona think-that their descent is not 
genuine, and that they spring from ah int ermixtur e of sii 
Indo-European with a more ancient aboriginal or pecfaikpt 
a Finnish speech. In the east of Eurcq^» the Skippetariani, 
or Arnauts, or Albanians, the descendants of the ancient 
lUyrians, and Epirots and Macedonians, speak a distinct, 
idiom, which, by Bitter von Xylander, has been proved to be 
a particular branch of the great Indo-European stem. To.the 
same stem belong the dialects' of the Ossetes in Mount Can* 
casus, supposed to be descended from the ancient Avars, and 
those of the Lesgians, in the same mountainous r^^n, the 
Armenians, all the T^iks or real Persians, and, lastly, the 
Affghans or Patans, who speak the Pushtdi language,' and 
constitute an intermediate branch between the Persians and 
(be Indians, more nearly allied, however, to the latter, bat 
still distinct from both. Thus we find the Indo-Eoropeail 
family to comprise nations which are spread— 

OmDibiis in terris quae sunt a Gadibiu usque 
Auroram et Ckmgen. 

2. The dialects which belong to the second great dynasty 
of languages in both parts of the great continent of the world 
— ^for thus we may term Asia and Europe — are not so obvi- 
ously allied as are those of the former stock; Yet the proofs 
of their affinity are on the whole sufficiently marked. They are 
spread abroad more widely even than the former languages) 
and occupy tracts lying to the northward, eastward, and west- 
ward, of the Indo-European countries. It is the opinion of 
many who have investigated these subjects, that the nations 
who speak dialects of the Ugrian or Tartarian family, were 
spread over vast regions of the world before the approach 
of the Indo-European nations, who drove them out towards 
the north, and east, and west. When the European nations, 
at a later period, approached them, they retired into the dis- 
tant parts of Scandinavia, and in the Russian empire, beyond 
the Valdai Mountains, or the great Uwalli, a chain which 
divides the waters falling northward into the Baltic and 
Frozen Oceans, from those which, by a longer course, find 
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in a mythical 6ense. But this subject, though it mvolves the 
Mrliest history of our ancestors, is still involved in doubts 
which nobody has yet made any serious attempt to dispel, 
tboiigh it is within the reach of historical research. 

On the present occasion, I have no opportimity of going 
fitilly into the ethnological results which present themselves 
cm. considering the history of the Ugro-Tartarian nations. I 
may just observe, that this survey brings together, and re- 
pfresents as branches of one stock, great tribes of people who 
differ physically from each other, as the Mongolians with 
broad lozenge-faced heads, flat noses, and projecting cheek- 
bone8» the various Turkish races, some of whom, as the Ear- 
gluses and other eastern tribes, resemble the Mongoles, while 
tbe Turks of Stamboul and Koum have a very different phy- 
aiognomy; the little black-haired reindeer-feeding Lappes, 
and the phlegmatic fair-haired Finns ; and lastly, the proud* 
and lordly Magyars, who have almost a Grecian physiog- 
nomy. 

& The third family of nations reckoned among the princi- 
pal races of the great Continent, are the Chinese and Indo- 
Chinese nations. They are brought into one department by 
t^e resemblance of their languages^ all of which consist of 
monosyllabic words, incapable of grammatical inflection, and 
likewise by their great physical resemblance and geographi- 
cal proximity, 

4. The fourth great family of nations before alluded to are 
Uie Syro-Arabian, or, as German writers term them, the 
B^imitie natiouB, to which stock the ancient Hebrews and 
AMyrianSy and Syrians and Arabs belonged. The Arabian 
bcaBck has spread its language over all the countries for- 
oierly occupied by these nations. Late researches into the 
Iftngoages of Northern Africa indicate, that the Syro- Arabian 
itock extended originally much farther into that part of the 
prorld than was formerly supposed. 

I shall not now attempt to enumerate all the great families 
sf languages or of nations in the world, and perhaps I have 
ilready trespassed too long on the time and patience of the 
Society. I shall sum up what remains to be said in a few 
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■helres which maik the mountoin sidat of these Tallejra, thi( 
had been oooapied bj lakee, which, b j earAqaakes or other 
oonTulsions, had been drained. This theory was generallj recei 
until, iA the year 1839. Mr Darwin, so joidy celdbraled as » 
gist, and an accurate obserrer, published his Tiews, and 
the shelves to have been formed bj the sea ; an opinion wUdit 
sides being rested on proofs derived from the lodditf , he 
also bj his obsenration of similar appearances in Soadi Aiqericai 

Mr Darwin's opinion has received the assent of Sir Bodenk^ 
Mnrchison, Mr Lyell, and Mr Homer, all snceessiTelx PieBideiits 
the Greological Society, besides other gedogists, bodi at hmne 
abroad, who are justly rqpurded as authoritks in physical 
Belying on the soundness of their views, I confess that when. I, 
to Glen Boy, in the year 1845, it was with a strong oonvietMin, 
the lake theory was indefensible ; a view to whidi I was the more 
dined, from having studied certain marks abng different parf^ 
the Scottish coast, on both sides of the island, which satisfied 
that the sea had recently stood at a much higher relativie level 
at present ; and that, in its recession, it had formed, all ioundi< 
coasts, shelves or beach lines, very analogous to those in the 
aber valleys. I had not been two days in Glen Boy, b^bce I 
fied myself that these views were inapplicable to the shelves 
and its associated valleys. But I was unable during my vint 
1845, to remain long enough to obtain evidence of the manner 
which the lakes had been dammed up, and eventually drained. I ther^ 
fore resolved to defer the farther consideration of the subject, until I 
could pay a second visit. This I accomplished in September 1846, 
when I spent a week in the examination. 

In the following paper, I shall attempt to explain my reasons foc 
thinking Mr Darwin's theory inadmissible, and to point out th0 
manner in which, as it appears to me, the lakes were drained,— ^ 
not as supposed by Dr MacCulloch and Sir Thomas Dick Lauder, bj ': 
convulsions of nature, but by the gradual operation of ordinary causes^ t 

Though it is the principal object of this paper to account for that 
formation of the Lochaber shelves, there are no views regarding them? 
which can be suggested, which have not a more general bearing, and '. 
the soundness of which may be tested by evidence supplied from ■ 
other sources. Former writers, accordingly, and especially Mr Dar* 
win, have felt it to be necessary, after giving their explanation of 
the parallel roads, to shew, that the principles on which it rests, are, 
at least, not inconsistent with any established truths in other 
branches of geology. 

I shall not shrink from subjecting the Lake theory, which I have 
to submit, to a similar ordeal ; and the more so, as I feel satisfied 
that it receives great support from geological considerations now 
held to be well established. 

As the whole details of the parallel roads have been fully de- 
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^ ibed by former writers, I shall limit myself to points on which I 
V^^Bre obtained new information, or with regard to which doubts have 
^yTT**** expressed. 

It * ,. ^« One of the points of the class last referred to, is the absolute 
^C'**'*'***^y of the shelves. Mr Darwin, referring to Sir Thomas 
^ Sf'^ I«auder's observations on this point (p. 76.), hints at the possi- 
of errors and omissions in the calculation. M. Bravais, in his 
on the lines of ^former sea-level in Finmark, suggests, '* that 
^'.^ Ucurate geodetic levelling should be applied in the case of the 
lines in Scotland,'* evidently refering to Glen Roy. Mr 
ter, the president of the Geological Society, in his last year's 
z^^^^-^'JBB, observes ; " Mr Darwin's explanation of the parallel roads 
Olen Boy, that they are ancient sea-beaches, appears to be now 
lly accepted; and it would be most interesting, if it were 
^ y>]^Wbrtained by exact levellings, such as those of M. Bravais, whether 
^^^i^Pp reaUy are parallel y Similar doubts had been expressed by 
: igv Jjr Bw I. Murchison, Mr Horner''s predecessor, in his anniversary 
ii^^j^.lHlreBa of 1843 ; in support of which, he refers to the concurrent 
^^^^iJK&lion of M. de Beaumont and Professor Phillips. 
^-^ Jh. ftooordance with the doubts expressed by these authorities, the 
^ "^'"'^Hcal Section of the British Association, at their last meeting, 
on an address to Her Majesty's Grovernment, requesting them 
6 the parallel roads of Lochaber to be examined by the officers 
Ae Ordnance Survey, to ascertain their supposed horizontality. 
^^ I Lave no doubt that the result of this official survey, if made, 
be to establish the absolute horizontality of the shelves. In 
\jpsi 1844, Mr D. Stevenson, at my request, was so obliging as 
r^ Examine them, and the conclusion at which he arrived, is explained 
1^ 19 a letter to me, from which I make the following extracts : — ^^ I 
^^ .lave had a number of levels taken, the particulars of which I shall 
^'^ve yea afterwards. The reBult, I think, leaves no doubt as to the 
^_ Jfefj^Slrt horizontality of the * roads J* The glen is much more ex- 
/ lUnnTe, both as regards length and breadth, than I anticipated, and 
*'^ Ibk heij^t of the roads above its bottom is also very considerable, 
^- vhd any thing like a series of cross sections, referred to the same 
t^. Vktmiiy would be a work of very great magnitude ; a month, I should 
^i"' WJ9 would not complete it. The whole we have been able to do, 
f ' WufrefOTe, is to test the uniformity of the levels of the different 
r ' JtmiSf by viewing them with a good instrument from several points, 
{|0 was done by Sir Thomas Dick Lauder ; and, in addition to this, 
m aeetion was made along the middle road, where it is pretty well de- 
llned from Glen Turret downwards, for a distance of nearly 3^ 
mfles, and throughout that stretch, the road was found to be per- 
pK^y horizontaV^ ... ^' If 1 had seen that any thing further could 
|§ dme, I would have left my assistants for a few days longer ; they 
%rere there a week/' 
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{a like manner, the only shelf which occurs in Glen Spean, No. 4 
;fa Sir Thomas Dick Lauder's Memoir, is exactly coincident with, or 
xvfchar is a few feet above, the pass of Mukkul at the head of Loch 
IfUggan^ through which pass, the waters standing at the level of No* 
4 most have flowed eastward into Spey valley. These coincidences, 
•9 Mr Parwin admits, " are so remarkable, that they must (I use 
Iqs own words) be intimately connected with the origin of the 
sbelres; although such relation is not absolutely necessary, uia«- 
WHUch cu the middle shelf of Glen Moy is not on a level with any 
waier-shed:' (P. 43.) 

The middle shelf here alluded to is No. 3 in Sir Thomas Dick 
Louder*! list. The discovery which I made, was its exact coinci- 
dance with a water-shed at the head of Glen Glaster, a glen which, 
tboug^ branching up from Glen Hoy near the bottom of it, oddly 
enough does not appear to have been visited, and certainly not to 
We been described, by any former observer. 

.Shelvee 3 and 4 are the only shelves which enter and run up this 
^9n. Sir Thomas Dick Lauder's map inaccurately represents shelf 
2. as marking it on both its sides. Shelf 2 stops, however, on both 
fliides of Glen Boy a little to the eastward of, or above the mouth of 
Qlen Glaster, 

In following shelf 3 to the head of this glen, I found that it was 
there lost in a low mossy flat. A little beyond this flat, and a few 
t^ek below the summit-level, an old Hver-oourse can be distinctly 
traced down a slope towards Loch Laggan. It has a rocky bed, 
oyer which a great body of water had evidently flowed at some 
former period. The breadth of the rocky bed is from 30 to 40 
feet; the knoUs of rock are from 2 to 6 feet high, and amongst 
ibem are rounded blocks of stone, such as occur in all groat High- 
Iwd ri'v^ers. I traced this rocky channel for about a mile towards 
Ifocfa Laggan ; and I afterwards found the place where it had dis- 
duucged its waters into Loch Laggan, when that loch stood at shelf 
4, It is marked by a huge delta, forming a projecting buttress at 
the level of that shelf, and bulging far beyond the general side of 
the Laggan valley. 

On examining tho rocky knolls attentively in this ancient river- 
coarse, I ibund that the smooth faces were all towards Glen Glaster, 
and the rough faces in the opposite direction, affording proof, if 
soeh were needed, that the stream which flowed there had come 
fcom Glen Glaster. 

^ A small rivulet trickles now ai^jiong the rooks, infinitely too feeble 
to have produced the appearances. 

It is now, therefore, established, not only that the whole of the 
4 shelves of Lochaber are coincident witli water-sheds respec- 
tiyelji but that a great body of water had filled Glen Glaster, and 
of oourse Glenroy, the outlet of which was down this ancient rever- 



Mr Milne on the Parallel Boads of Lochaber. 345 

larig. Glen Gluoy, and Glen Roy, whilst the Glen Gluoy stream 
discharged only the waters of one lake. Mr Darwin did not visit 
the Pass of Mukkul. If he had studied the appearances presented 
by it, and by those almost as strikingly exhibited at Glen Glaster, 
he would have found it impossible to deny that the waters which 
formed shelves 3 and 4 flowed down river-courses, and therefore 
could not be arms of the sea. 

His proposition is, *' that the waters of the sea, in the form of 
narrow arms or lochs, such as those now deeply penetrating the 
western coast, once entered and gradually retired from these several 
Talleys;" and he adds, that sJter considering the '* several and 
successive steps of the argument, the theory of the marine origin of 
the parallel roads of Lochaber, appears to me demonstrated,^'* 
(P. 56.) I regret that Mr Darwin should have expressed himself 
in these very decided and confident terms, especially as his survey 
was incomplete ; for I venture to think, that it can be satisfactorily 
established that the parallel roads of Lochaber were formed by fresh 
water lakes. 

1. The first circumstance which I shall notice as fatal to Mr 
Darwin's theory, is suggested by the fact last referred to, that the 
waters which formed the diiferent shelves must have^oti/ec^ out of 
ihe glens^ and descended by Hver-courses to lower levels. The 
waters which formed No. 1 shelf in Glen Gluoy descended nearly 
29 feet by flowing into Glen Roy. The waters which formed No. 
2 shelf in Glen Roy flowed in like manner into the valley of the 
Spey. The waters which formed No. 3 shelf were discharged over 
the head of Glen Glaster, down a slope of about 212 feet in vertical 
height, into Glen Spean. Lastly, the waters which formed shelf 4 
in Glen Spean, issued out of Loch Laggan by the ancient river- 
course at Mukkul. 

Now, any one of these cases is irreconcilable with the notion that 
the shelves had been formed by arms of the sea. There is no such 
thing in nature as a river flowing out of an arm of the sea, to a 
lower level. 

Mr Darwin, as we have seen, admits that this coincidence of the 
shelves with water-sheds, must be in some way connected with their 
origin ; and, accordingly, he endeavours to give an explanation of it 
consistently with this theory. He says that these water-sheds are 
land straits^ with sea on each side of them, and that they consist 
of littoral deposits or accumulations of matter formed by the oppo- 
sition of tides. This opinion, however, is altogether inconsistent 
with the actual circumstances of the case. In the first place, there 
is at these water-sheds no accumulation of littoral deposits or de- 
trital matter. They consist, generally, of bared rocks, forming 
sloping channels or water-courses. In the second place, there is 
no trace of water at the same level, on each side of these water-sheds. 
In the third place, when land straits are formed b'j \\\e «j(i^\x\!a>\- 
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the waters could have been dammed up in the valleys to the height 
of the several shelves. 

Shelf 2 is distinctly marked on both sides of Glen Roy, down to 
a certain point, — and also on both sides of Glen Gollarig, down to a 
certain point. At this period, the water flowed from the east end of 
Glen Boy into the valley of the Spey. Something must have ex- 
isted, therefore, in both glens at the points above referred to, to pre- 
vent the extension of the shelf westward. 

Shelf 3, in both glens, extends a little more to the west than 
shelf 2. We have seen that, whilst Glen Glaster is exempt from 
shelf 2, it is well marked on both sides by shelf 3. 

To explain these facts, I assume that there was a blockage of 
some sort, in Glen Boy, which filled the lower part of the valley up 
to the level of shelf 2, and which blockage extended a little farthei* 
east than the mouth of Glen Glaster. I assume also a similar block- 
age in Glen Gollarig, which filled the lower part of the valley, and 
as far eastward as the place where shelf 2 stops in that glen. This 
blockage may have been gravel, clay, or any other detrital matter. 

Such is the supposed state of things, whilst the waters stood at 
shelf 2 in Glen Boy ; at which period, it will be remembered, they 
were discharged to the eastward. 

Former writers have assumed, that when the waters sunk from 
shelf 2, the amount of sinking must have been 82 feet, the distance 
of shelf 3 below shelf 2 ; and that this sinking had been one act, 
eaused by an earthquake, or other violent operation, which all at 
once lowered the barrier by that number of feet. But this is a mis- 
take. MacCulloch takes notice of a shelf faintly marked on Tom- 
bhran hill, between shelf 2 and shelf 3, though he expresses after- 
wards some uncertainty about it. In fact, there are two interme- 
diate shelves visible there ; and they are also discernible, at precisely 
the same level on Ben Erin, and also more distinctly near Acha- 
vaddy, on the south side of Glen Roy ; the one being about 14 feet 
below shelf 2, and the other about 36 feet lower down.* These 
two intermediate shelves clearly indicate, that the water which filled 
the valley, did not all at once sink from shelf 2 to shelf 3. They 
prove that the water first sunk down 14 feet, and was stationary at 
this level for some time ; that it then sunk down other 36 feet, and 
continued at this level for some time ; and that it again sunk other 
32 feet, at which level it remained for a much longer period, till it 
formed shelf 3. 

It is evident, from these facts, that the lowering of the barrier (of 
irhatever material composed) which confined the water in Glen Boy, 
a process of a more gradual and ordinary description than what 



* There are hammocks or knolls of stratified gravel and sand in Glen Glas- 
er, the tops of which are all about 36 feet above shelf 3. It is probable that 
hey were .deposited ^vhen the lake stood at one or other of the intermediate 
K^nts last mentioned. 
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former writers, and especially Mr Darwin, suppose. It is plain* 4so 
that the barrier which kept in the waters was less rapidlj worn 
down, when they stood at shelves 2 and 3, than at either of the in- 
termediate levels. We see that at shelves 2 and 3 the waters flowed 
over rocky ledges ; in the one case into Spey valley, in the other case 
by Glen Glaster, Is it not fair from this to infer, that at the inter- 
mediate shelves, the water flowed over a blockage of such a nature 
as was capable of being more easily worn down and obliterated, suoh 
as detrital matter? It is, at all events, obvious, that when the 
water sunk 14 feet, the discharge must have oeased at the east end; 
and that it henceforward would go on at the west end, probably near 
the mouth of Grlen Glaster. At every other place, the rocky mouu- 
tain sides rise so high, as to preclude the possibility of overflow or | 
attrition. 

Keeping these principles in view, let us suppose that the detrital 
matter which blocked up the lower parts of Glen Boy extended a 
very little to the east of the mouth of Glen Glaster. How easy it > 
is to suppose that this detritus w^s scooped away, so as to allow of : 
the recession of the waters westward, and of their flowing round the 
east jaw of Glen Glaster, and on towards the head of that glen, from 
which they would descend to Glen Spean ? For this purpose, it is ' 
not necessary to suppose that there was any lowering of the sup- 
posed barrier in level, even by a single foot. All that is required is 
the scooping or wearing away of the detritus, so as to allow of the 
extension of the lake a little to the westward ; — a few yards would 
be sufficient. As the discharge at this first sinking, must have been 
at the west end, it is fair to infer that the wearing away of detritus 
took place there ; and when once a flow of water was established 
through detrital matter, the process of removal would go on rapidly, 
so as to allow of repeated sinkings of the lake, till it reached the 
water-shed at the head of Glen Glaster, the rocky nature of which 
would for a time stop any farther sinking, and thus allow of the for- 
mation of shelf 3, 

According to the foregoing views, we see how the waters would, by 
successive steps, sink from shelf 2 to shelf 3, and, after entering 
Glen Glaster, form a marking on both of its sides. We see, also, 
that the same removal of detritus which allowed the formation of 
shelf 3 in that glen, would allow also the extension of it on Bohun- 
tine Hill, beyond the point where shelf 2 terminates. 

Whilst this process of attrition was going on in Glen Roy, there 
need have been no contemporaneous change in the blockage of Glen 
Collarig. But there also, at some time or other, a similar scooping 
out of detritus must have taken place, to allow of the extension oi 
shelf 3 beyond the point where shelf 2 terminates. 

Nor is it difficult to conceive how this removal of detritus was 
effected. Thus, in Glen Collarig, there are, on both sides of the 
glen, burns of considerable size and power (from the steepness oi 
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I, from this reprtaentaiion, that Mr Dirwiii had not in his vii 
the more simple and gradual process of remoral which I have T( 
tared to suggest. It is not in the least necessary to imagine, 
there was any sadden sweeping away of barriers of the magnit 
eapposed ; and which woold certainly imply the existence and o[ 
tion of some stupendous agent; but theeffeet of which would, as 
Darwin truly says, have iJso probably obliterated the shelTes. 
process which I hare suggested, implies the continuous working 
ordinary and natural agents,— agents which are now seen at thk 
Tory place, producing ronilts simUar to those required. 

' Mr Darwin says, that the barrier across the Boy must have bees 
800 feet hi^. This is on the assumption, that the yalley of tha 
Boy was then of its present depth and form. But is there to be m 
allowance made for the removal by the river Boy of detritus froM 
the valley 1 It is maniiest, from many appearances along its side^ 
that the river Boy has cut down at least 200 feet below what was 
the original bottom (whether of lake or estuary,) formed when the 
waters stood at shelf 4 ; so that the height of the supposed bairisr 
to retain the waters at shelf 2 would not exceed 600 feet above the 
bottom of the valley, and might be much less, if the valley wece 
more filled up. Mr Darwin considers it probable (p. 53,) that the 
buttresses existing on the sides of Glen Boy indicate, that tfie valley, 
upwards from Bridge of Boy, had been filled with detrital matter to 
the very level of shelf 4 ; in which case the blockage or barrier re- 
quisite to form a lake at the level of shelf 2, would have been only 
about 300 feet above the bottom of the valley. My belief, however, 
is, that the whole not only of the lower part of Glen Roy, but also 
of the district about Unachan, High Bridge, and Fort- William, was 
blocked up with detrital matter, which, in the course of time was 
washed away by rivers ; and that, when the blockage of Glen Roy 
was removed, the depressed waters standing at shelf 4 were dam- 
med back by detrital accumulations near Unachan, so as to force a 
a discharge by the Pass of Makkul. This 4th, or lowest shelf, 
seems to me to stretch much farther to the north, on both sides of 
the Spean, than former observers have noticed. On the hills flank- 
ing the east side, this shelf can be traced to within nearly a mile of 
Spean Bridge. On the opposite side of the valley, it can be traced 
to within 6 or 7 miles of Fort- William. The width of the valley 
where this shelf on both sides ceases to be visible is about 4 miles. 
Across the mouth of this valley, a little beyond a line joining the 
extreme visible points of shelf 4, lies the high and elongated hill of 
Tomnempearaichin, the top of which I found, by the level, to be 
only 50 or 60 feet below shelf 4 ; and there is no great difficulty 
in imagining that the whole of this district, as far as Fort- William, 
where the enclosing hills are greatly higher, was filled by detritus. 
There are, even now, detrital remnants of enormous size, of which 
the well-known Hill of Toronahurich at Inverness (about 180 feet 
bigb and half a mile loi\g), and ^ \i\\\ V.o \)aa ^i^-sX. ^^ It (240 feet 
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^h), are specimens indicating the prodigious accumulations once 
[isting in the great glen. 

To this point I shall revert. But, in the mean time, taking for 
ited that such detritus did fill the lower parts of the valleys, it 

easy to understand how it should have dammed up the waters 
lakes, and how, hy a gradual and long-continued process of 
^vearing down, this detrital blockage should have been lowered to 
the requisite extent. 

I have endeavoured to explain the damming back and the de- 
pressing of the lakes to their successive levels, without imagining 
that the level of the sea was then different from what it is at pre- 
sent. If the sea stood at a higher level, then the difficulties of the 
explanation become less ; because the valleys must then have been 
previously less excavated than they now are, by the operation of 
rivers. There are good reasons for believing, that since the period 
of the deposit of the boulder- clay in Scotland, the sea has stood at 
least 1000 feet higher on the land than at present. Of course, it 
must have been after the land rose out of the sea to some extent, 
Uiat the Lochaber shelves could have been formed by lakes ; but the 
lowest of these might have existed when the sea stood 900 feet 
above its present level, in which case the depth of detrital matter 
required to dam up the valleys would be comparatively small. 

I have attempted to explain how the valleys of Glen Roy, Glen 
Collarig, and Glen Spean were blocked up. There still remains 
Glen Gluoy, which, as before mentioned, contains two shelves, one 
of which is about 29 feet above the highest of Glen Koy. Glen 
Gluoy being unconnected with the other valleys, requires a separate 
blockage. There would be no great difficulty in imagining the ex- 
istence of detrital blockage in this glen, at the place where its 
shelves terminate towards the west, as it is generaUy, throughout 
its whole course, exceedingly narrow ; and being unconnected with 
Glen Roy (though MacCulloch states the reverse), its blockage may 
have been worn down at periods, and in a way independently of 
Glen Roy and Glen Collarig. 

Before, however, forming a very decided opinion as to the posi- 
tion of the blockage applicable to Glen Gluoy, I should like to ex- 
amine more particularly than I was able to do, some of the other 
Glens which open into the Caledonian valley on both sides, with the 
view of ascertaining whether they contain traces of horizontal shelves 
about the same height. Mr Darwin takes notice of one in the valley 
of Kilfinnin,* about 10 miles to the eastward, and which he says 
is (by his barometric observations) about 40 feet above the highest 



* It is to be regretted that Mr Darwin, when he visited Lochaber, was not 
provided with a spirit-level. His statement as to the horizontality of this 
Bhelf at Kilfinnin, depends entirely on ocular inspection and barometric mta- 



surements. 
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•boot 8 miles, there are two oonsideniUe lakee, one <»Hed the Lib 
of Cony, and the other eaUod Beno£Bap, which appear, from tlA 
aooonnte received of them, to be aboot 1200 to 1800 ftet above tbe 
■ea. There are several alto on the Blade Moant, at about the nine 
high level. 

Before concluding what I have to saj regarding the pualM 
roads of Lochaber, I may briefly notice the theory, that the lakes 
which filled them may have been confined by glamers, <»* by the mo^ 
raines of glaciers. 

This was one <^ the districts whidi, in the opinion of Agasrii 
and Buckland, afforded undeniable proofs of the existence of gla- 
oiffirs. The former published a paper* on the subject, in which he 
says : <' When I visited the parallel roads of Glen Boy with Br 
Buckland, we were convinced that the glacial theory alone satisfies 
all the exigencies of the phenomenon ; and as this locality is the 
best known, I may limit myself to this example for the explanatioii 
of all others.'* 

M. Agassis, in the paper now alluded to, explains the gronnds on 
which his theory rests ; and it is accompanied by a plan of £e locality. 

It appears to me, (1.) That the facts on which M. Agassis rests 
his theory are incorrect. (2.) That, assuming as tme the hua^ stated 
by him, they still afibrd no evidence that glaciers existed in the 
Lochaber valleys. 

(1.) There are three main £ftcts relied on by M. Agassis. He 
states, Firsty That in Glen Boy, and in that pai*t of Glen Spean be- 
tween Bridge of Roy and Loch Treig, there are 3 ijielves visible ; Se- 
condly, That these shelves all terminate on both sides of the valley 
at or near the Bridge of Roy ; Third, That the bottom of Glen Spean, 
in front of Loch Treig, is not only polished with that polish charac- 
teristic of glaciers, but is, moreover, scratched transversely, — ^that is 
to say, at right angles to the direction of the valley, by a cause which 
evidently proceeded from Loch Treig. 

To explain these appearances, it is suggested, that '* the supposi- 
tion of a great glacier descending from Ben Nevis, and shutting up the 
valley of the Spean, by resting on Moeldhu, which is opposite, com- 
bined with the influence of a glacier from Loch Treig, and which 
would bar the valley a second time at that height, would explain all 
thefactsy 

These facts, for an explanation of which this theory was invented, 
appear to me not to have been accurately observed. In the first place, 
the three shelves do not occupy, as M. Agassiz asserts, ^' all the si* 
nuosities of the lower part of Glen Spean, and of the whole of Glen 
Roy.^' It is only the lowest of the three shelves which occurs in 
Glen Spean, and in the lower part of Glen Roy. The two upper- 
most shelves stop short of the mouth of Glen Roy by about 2 miles, 

'^ ■ I ■ J _ I I ■ ■ - 

* jAmeaoD^s Edinburgh New Phil. Journal, vol. xzxiii. p. 236. 
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when I find Mr Darwin adverting to traces of shelres at Kilfinniii, 
and in the valley of the Spey, in support of his theory. 

But if Mr Darwin''s views are sound, traces of shelves should not 
he confined to the two localities just mentioned ; they should be 
visihle in other parts of tho country of equal height as the Locbaber 
mountains. 

On the other hand, if it should appear that there are in many 
valleys, distinct beach lines, all horizontal, and presenting no .uni- 
formity of height above the sea, the argument against a sea tlieory 
will be strengthened, whilst a strong analogy will arise to favour the 
lake theory, — if these beach lines, precisely similar in all essential 
features to those of Lochaber, can, from their inland situation, and 
other circumstances, be clearly shewn to have been produced by the 
waters of lakes. 

I proceed therefore to mention a few localities out of many, where 
phenomena similar to those of Glen Roy are observable. 

(1.) At Inverournan (about 40 miles SW. of Lochaber) there is 
a lake called Loch TuUa, about 3 miles iif length, and 1 in breadth. 
A stream enters from its east and west ends. Its surplus waters are 
discharged from its south side, by the river Urchay. 

Two years ago, I discovered all round this lake indications of three 
levels at which its waters had stood, the lowest being about 183^ 
feet, the second 277 feet, and the highest 474 feet, above their pre- 
sent level.* Loch Tulla I roughly estimated at 540 feet above the 
sea. This lake, therefore, extending originally to about 6 miles in 
length and half a mile in breadth, had sunk 197 feet, — at which 
level it had stood long enough to form the second shelf; it next sunk 
93 J feet, — when the third shelf was formed ; after which it sunk 
183 J feet — viz., to the present level of the lake. 

It is unnecessary for nie to enter into the proofs, that what I am 
now describing are really beach lines. Their perfect horizontality, 
which I ascertained by a spirit-level, looking at them from 12 or 15 
different places along the banks of the lake, — their general confor- 
mity in sweeping round headlands, and retiring into valleys or burn- 
courses, — and the extent of flat surface at the levels of the different 
shelves, afford convincing and irrefragable proofs. 

The difficulty here, as in other similar cases, is to discover, what 
could have dammed up the lake so much above its present level. 
The blockage, whatever it was, must have existed somewhere in the 
valley through which the river Urchay flows. The country, on all 
other sides of Loch Tulla, rises much higher than 500 feet above its 
present level. The two lowest shelves are traceable for some distance 
down the valley of the Urchay, — the middle shelf for about half a 
mile, and the lowest considerably farther. My notion is, that this 
valley had been formerly filled with a great accumulation of gravel 

* These measurements were made by a mountain barometer, checked by the 
sympiesomeier. 
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■tebttsly occurring in the NW. current, then next above it.* 
This, haying its velocity increased by the same cause which 
led to the acceleration of the superior strata of the trade- 
iHndy must have been flowing to the S£. with great rapidity 
Arer the storm already raging ; but, as the two currents 
jkore at right angles to each other, there must always ]>e a 
lied of air of variable thickness between them (32), which 
ibay be subject to gusts in either direction, but which cannot 
liiaye a determinate motion. 

60. As the NW. current flows over the storm, its plane of 
motion, instead of being nearly parallel to the earth's surface 
fllfll previously, will become somewhat inclined to it, dipping to 
the southward. Seing thus directed downwards, it will 
rdadfly penetrate the still or nearly still air, in the triangular 
ipace mentioned above (58) to the eastward of the central 
margin of the trade wind (C A. Fig. 2), and will be experi- 
enced as a strong NW. gale, whereon it impinges on the 
ettfih's surface. In consequence of the interposed bed of 
fltfiH air between the NE. and NW. currents, after the dis- 
appearance of the former, at any point of the storm's course, 
lUdd before the occurrence of the latter, there will be a short 
period of calm, liable, however, to heavy gusts from either 
pcmi, or from the intervening ones. 

61. When the NW. current becomes directed downwards, 
its velocity will be thereby increased ; and the latent support 
being thus withdrawn from those portions of the current to 
the NE. and SW. of that first affected, they will have a 
tendency to flow towards the line of least pressure, as is 
shewn above would occur in the trade-wind (56, 57). Thus, 
to the NE. of the line of least pressure in this current, the 
direction of the current would become first NNW., and farther 
to the east it would even come to N., and the velocity ac- 
quired by those portions of air, being in addition to that they 
previously had to the S£. in common with the remainder of 
the eurrent, they would, in like manner as in the trade-wind, 
be productive of the most violent effects, and farther tend to 

* It will be shewn farther on, that, in certain storms in the West Indies the 
irVf. current is not experienced, and that their characters are thereby very 
moeh modified. 
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fimnd to agree much more closely with the libore 
not only as to directioB, but aim u to the timtf of UtA 
occnrrenoe, than any lud down on the priAoi|tles of' tnw nh 
talaon.* 

Vig. 3, Amring tiM dlMetLontortk* wind during flu BarkadoM hntiiBUatf 
ISai, oo 11th Angul, 1 7 AM.. 
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84. A gentleman nuned Giltens, reBiding at Barbadoes, 
prognosticated the occurrence of this hurricane at 4 P.M. on 
the 10th. The chief indication he relied on seems to have been 
*' the darting forward of the clouds with flat irregular motion, 
not borne by the wind, but driven as it were before it" t 

85. It may be asked how, if the first phenomena of a hurri- 
cane consist merely of an acceleratioa of the trade-winds, 
this should not hare been expenenced in the above instance at 
St Vincent, as well as at St Lucia. There is, nnfortanately, 
no account of the state of the weather at St Vincent previ- 
ous to the commencement of the hurricane, but from colla- 
teral evidence the force of the wind does not seem to have 
been unusual. The distance from the northern extremity of 
St Lucia to the middle of St Vincent is about 60 miles, and 
though the hurricane might have been raging with great 
violence from NNE, or NE. at the former place, still as the 

* If tlie lines indicating tbe direction of the wind be taken off on tracing paper, 
■nd Uiii moved along tho track of the (torm so as to bring the point C over its 
place for an; givea hour, the direction of tlie wind, at that hour, will be im- 
aedUtoIj MMI tt ever; point wlUiin Its nnge. t Seid, p. 36. 
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wind passed south, the first portions of air would meet with 
others moving slower, which would impede their onward pro- 
gress, and afterwards, the lower portions havrng their motion 
checked by friction on the earth's surface, those which follow- 
ed would at length glide over them (54), and thus form a 
strong NE. current at some elevation ; that being protected 
from its influence by the stiller air resting immediately on 
the ground, there not being time for the latter to become af- 
fected until the central edge of the NE. current had moved 
to the westward, after which the wind could no longer be 
felt from the NE. 

86. Such was the case at St Vincent. A gentleman 
named Simmons, who resided on the east coast of this island 
at its centre, having ridden out at daylight (about 5 A.M. at 
this season), saw a cloud to the north of him, so threatening 
in appearance, that he had never seen any so alarming dur- 
ing his long residence in the tropics.* At this hour the 
wind, at the north of St Lucia, was nearly N. and blowing 
hard. When the hurricane did commence at St Vincent, it 
had nearly attained its greatest force at St Lucia, but was 
still north-easterly, so that though the storm was raging at 
no !great distance to the north, it did not appear at St 
Vincent for several hours after, and not until there was suf- 
ficient time for tlie central margin of the NE. current to have 
moved to the westward, so as to permit that from the NW. 
being directed downwards (60). 



On the Beneficent Distribution of the Sense of Pain, By 
Mr G. A. ROWELL. Communicated by the Author.t 

Having had, in my youth, an aversion to animal food, from 
an idea that it was cruel to destroy life for the purpose of ob- 
taining it, I have been led by that feeling, and a few rather 
extraordinary circumstances which have come under my no- 
tice, to pay some attention to the effects produced by injuries 
to various animals ; which investigation has caused such a 

* Reid, p. 27. 

t Kead before the Ashmolean Society of Oxford, 3d May 1847. 
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now find, having vent in both the frigid zones : the volcano of Jan 
Mayen, actively burning within the Arctic Circle ; and Mount fire- 
bus, rising from the lofty mountain-range of the newly discovered 
continent of Victoria to an altitude of more than 12,000 feet above 
the Antarctic Ocean, and sending forth its smoke and flame to the 
height of 2000 feet above its crater, the centre of volca^iic action in 
those regions of eterpal snow. — Sir Jai(ies C. Mosses Voi/agie to the 
Southern Seas^ vol. ii. p. 412. 

METEOROLOaY. 

0. Afi(no^herifi Pre^i^re und^r Piff^rer\t Latitudes, — Oijr barq- 
metrica) e^pofirqents appear tp prov^ that the a^i^ospheric pressure 
is considerably le^s ^\ the equatpf than i^ear the tropics ; and ^ the 
south of thq ^ropic of Capricorn, ^here it is greatest, a gradi^al di- 
minution 9ccqf^ as the latitude is increased, as wi|l bp ^ee^ from f})e 
following tabl^, derjyed ^Toxq. hourly observations pf t|^e hejght pf ^ij^p 
column of mercury, betwepQ the 2Qth Noyember 1839, an4 t)ie 3|.st 
July 1843. 

The piean pressure and thq amount of afipospl^eric tide in eaph 
latitude arp as follows :-— 



li^t. ^ 

A^t)ie \ 



Pressure. 



Tide. 



Equator. 

o / 

130 

2211 

34-48 

42-53 

45-0 

49-8 

51-33 

54-26 

^5*h2 

eo-0 

66-0 
74-0 



29'97i 0*47 AtSe^. 



S. 



30-016 
30-085 
30.-023 
29-950 
26-664 
2Si-469 
29-4€!7 
29-3i7 
29-306 
29-114 
29-078 
28-928 



0-60 
0-53 
0-52 

0-50 
0-31 
0-40 
0;32 
0-22 

0-27 
0-24 
0-16 
0-16 



Cape of CJopd Hope m^ Syd^iey. 

Van Qieme^'fif Lai^d. 

At ^a. 

Kergv^elen a^^ Ai^cUand Islands. 

f^alkl^nd Isi^d. 

At Sea. ' 

Cape Horn. 

At Sea. 



The above Results are arranged in belts of latitude, the observa- 
tions at sea being separated from those made in harbour ; this oc- 
casioiis more apparent irregularity than would have be^n the case 
had they been turned into two distinct tables. 

It has hitherto been considered that the n^ean pressure of the at- 
mosphere at the level of the sea was nearly the same in all parts of 
the world, as no material difference occurs between the equator and 
the highest northern latitudes. At Melville Island, in latitude 74|% 
it was found to be 29-870; at Igloolik, in latitude 69^ 2a'77Q; 
and at Winter I^d, in latitude 66'' \Vy 29-798, The cause of 
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HYDBOGBAPHY. 

9, Temperature of ike Ocean. — It is, therefore, evident that 
about this parallel of latitude, there is a belt or circle round the 
earth, where the mean temperature of the sea obtains throughout 
its entire depth, forming a boundary, or kind of neutral ground, be- 
tween the two great thetmic basins of the ocean. To the north of 
this circle the sea has become warmer than its mean temperature 
by reason of the sun's heat, w]iich it has absorbed, elevating its tem- 
perature at various depths in different latitudes. So that the line 
of mean temperature of 39°* 5, in latitude 45° S., has descended to 
the depth of 600 fathoms ; and at the equatorial and tropical re- 
gions, this mark of the limit of the sun-s influence is found at the 
depth of about 1200 fathqms ; beneath which the ocean maintains 
its unvarying mean temperature of 39°* 5, whilst that of the surface 
is about 78°. 

So likewise to the south of the circle of mean temperature, we 
find that in the absence of an equal solar supply, the radiation of 
the h^at of the ocean into space occasions the sea to be of a colder 
temperature as we advance to the south ; and near the ?Oth degree 
of latitude, we find the line of mean temperature has descended to 
the depth of 750 fathoms ; beneath which, again, to the greatest 
depths, the temperature of 39°*5 obtains, whilst that of the isurface 
is 30°. ^ 

This circle of mean temperature of the Southern Ocean is a stand- 
ard point in nature, which, if determined with very great accuracy, 
would afford to philosophers of future ages the means of ascertaining 
if the globe we inhabit shall have undergone any change of tem- 
perature, and to what amount, during the interval. 

The experiments which our limited time and means admitted of 
our making, serve to shew that the mean temperature of the ocean 
at present is about 39°* 5, or 7i° above the freezing point of pure 
water ; and as nearly as possible the point of its greatest density. 
But it would be indispensable that this temperature should be as- 
certained to the tenth part of a degree ; and as we now know where 
we may send any number of thermometers down to the greatest fa- 
thomable depths, without an alteration of temperature, even to that 
small amount, this desideratum might be very easily obtained. 

These observations force upon us the conclusion, that the internal 
heat of the earth exercises no influence upon the temperature of the 
ocean, or we should not find any part in which it was equable from the 
surface to the great depth we have reached ; a new and important 
fact in the physics of our globe. — Sir James C Rosses Voyage to the 
Southern Seas, vol. ii., p. 377. 

10. Low Temperature of the Sea over Sand-Banks * — '' As no 
sea can be supposed absolutely motionless, the presence of a shoal, 
by casting up to tho surface water which, but for it, would have con- 



* Sir James C. Ross's Vo^agQ to \.\i^^\x\)afcxii^^\v»,N^V\v.,^,'^^. 
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tinaed to sweep along at a gceatly lower level with the genei^l body 
of the current, miist bring the temperature of the surface-water into 
nearer correspondence with that below. In low latitudes, the sur- 
face-water isnotter than that below; and, accordingly, it is a gene- 
ral reipark, that the temperature water sinks as the water shoals, or 
even in passing oyer batiks whose depth is very considerable. If 
this theory of the phenomenon be correct, the contrary ought to be 
observed in situations where the surface-water is colder than t)iat 
below, as it is known to be, under particular circumstances, in the 
polar seas.'- The subject i^ one of considerable interest to the 
navigator, as the approach to land or shoal-water is indicated by 
the thermometer, in tnany places, with a high degree of sensibility. 
A remarkable instance of this kind occurs off the west coast of 
Africa, of which an account is given by Sir J. C Koss.t 

11. Greatest ascertained Depth of the Ocean.- — On the 3d of 
June, when in latitude 15° 3' S., and longitude 23° 14' W., being 
nearly calm, and the water quite smooth, we tried for, but did not 
obtnin, soundings with 460Q fatho^^s of line, or 27|60.0 fee^. This 
is the greatest depth of the ocean that h^s yet beep satisfactorily 
ascertained, but we have reason to believe th^'t therp aire ms^ny parts 
of it where it is stiU deeper, f t^ determination is another deside- 
ratum iu terrestrial physics of great interest and importance. — Sir 
James C^ Moss's Voyage to the Southetm Seas^ vol. ii. p. 381. 

12. Height of Wanes* — Although the south-weMerly breeze of 
the preceding day hardlj^ amounted to a naoderate gale, we found 
that this morning we had run ipto a heavy swell from that direction. 
The result of several experiments gave only twenty-two feet for the 
entire height of the waves, or eleven feet abo.v© and below the gene- 
ral level of the ocean ; the yelocity of the undulations eighty-nine 
mile£i per hour, ai\d the iuterval between each wave nineteen hun- 
dred wd ten feet. — Sir James C Uo^s's Voyage to the So%i}\firn 
SeoA^ vol. i. p. 31. 

ZOOLOGY, 

13. M^arine Invertebrata found at great depths in the Ocean. — 
We got soundings in three hundred fathoms, and the dredge being 
again put over, and allowed to trail along the bottom for two or 
three hours, brought up many animals, some corallines, and a 
quantity of sand, mud, and small stones. Amongst them we found 
several entirely new forms of creatures, of which accurate drawings 
were taken by Dr !lR[ooker, whic|;i, together with their descriptions, 
are now in course of pulilication, and constitute one of the more in- 
teresting features of our ^esearcnes. It is well known that marine 
invertebrate animals are more susceptible of change of temperature 
than land animals ; indeed, they may be isothermally arranged with 
great accuracy. It ^ill, however, be difficult to get naturalists and 



* Sir J. 0. Boss's Voyage, vol. i., "p. ^. 
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have been obtained. It may be presumed that the Dodo which was 
exhibited alive in London in 1638 had been obtained after its death 
by the second Tradescant for Ihe iniiseum of his father (who died in 
1638) ; so that the existing head ahd foot in the Ashmdlean Hiij^um 
ate the slim^ as those Which L^Estrange saw in the living bird in 
London. 

The figuire of the Dodo so often cited and copied, and taken from 
Sloane^s drawing^ in the British Museum (not made by Edwards, 
as Mr Owen affirms), does not appear to me to be taken from, nature. 
Besides the Dodo^ we there find parroquets also, and other birds or 
animals. Neither date nor artist ate mentioiied, and I consequently 
consider them as without valUe. But, on the other hand, I thobght 
it proper to have an exact and coloured copy of a small picture (five 
inches in height at the most) in the Boyal Museiim at the Hague, 
representing a Dodo, which is to be seen among the well known pic- 
tares of Boeland Savery^ who died in 1639, which represents Oir- 
pheus charming animals. Boeland Savery was the uncle of John 
Shvery nIeAtioned above. There are two other similar pictures by 
hitn, as well as others filled with animals (the Terrestrial Paradise, 
Sortie de VArchej &c,) which are worthy of being examined by 
zoologists. The living Dodo shewn in London in 1638 had very 
likdly been conveyed to Holland, and if this individual had been ob- 
served before by B. Savery, and if it be the same that passed into 
the Tradescant Museum after its death, we have^ from the haiid of 
this skilful animal-painter; the general aspect, colodr, &c. of the 
Dodo ; while the head and the osseous structure; and the nerves bf 
the feet, are seen in the Oxford specimen, of which I hate brought 
ctotSj drawings, and photographic represent^ttions. 

M. Haihel is about to have a model of a Dodo executed, to be 
J|)ainted according to R. Satery's picture. And which he meaiis to 
present to the Academy as sodil as conifleted.-^X' Jm^ftif, No. T09, 
p. 262. 

16. Commercial value of Insects, — ^The importance of insects, com- 
mercially speaking, is scarcely ever thought of. Great Britian does 
not pay les& thah 1^000^000 of dollars annually for the dried car- 
cases of the tiny insect, the cochineal ; and another Indian insect, 
which affords; by punctilrihg patticuM trdeS, Zcici, i§ scarcely less 
va,liiable. More thkii 1,600,000 6f huhikh beiiigs iiefive their sole 
stipport from ihe Culture ^nd manu&ctui'e of silk ; and the silkworm 
alone creates an annual circulating hiediuin df nearly 200,000,000 
6f dioMtk ; 500,00d dollars atd ailtiualli^ Bjeiit hi Eiigl&nd aloiie for 
iPcireign honey ; ai least, 10,000 cWt. of wax is impoi'led into that 
febuntry every year; Then th6i*e ate thel gall-hnt§ df cbmriidrbe, iised 
for dyeing and making ink, &c. ; whilb the cahtharides, Or Spanish 
fly, is an absolute indispensable in materia medica; — Boston Trans- 
cript, Athenoeum, No. 978, p. 770, 
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17. Esculent Funguses of England. — The English are not a 
fungus-eating nation, — and ' in the " good old times" this might 
have been as much a boast as the common one, that we never eat 
frogs. The question is, whether we are the better or the wiser for 
not eating the one any more than the other. Though we do not 
eat frogs like our neighbours the French, we are rather celebrated 
for our love of another of the reptilian family, turtle. There is no 
reason why we should eschew frogs, and relish turtle. There is 
still less for our eating one or two of the numberless edible funguses 
which our island produces, and condemning all the rest as worse 
than useless, under the name of ** toad-stools." It is not so on the 
continent of Europe ; where very generally the various species of 
fungi are esteemed agreeable and important articles of diet. The 
great drawback on the use of these esculents in this country is, that 
some are poisonous, and few persons possess the skill to distinguish 
them, with the exception of one or two species, from those which 
are edible. In the markets at Rome, there is an '* inspector of 
funguses," versed in botany, and whose duty it is to examine and 
report on all such plants exposed for sale. The safety with which 
these yegetables may be eaten, has led to a very large consumption 
in that city, where not less than 140,000 pounds weight, worth 
L.4000 sterling, are annually consumed. This in a population of 
156,000 souls. We cannot estimate the value of funguses in our 
own country for an article of diet as less than in Italy ; nor believe 
that the supply would be in a less ratio. If this be correct, the 
value of the funguses which are allowed to spring up and die, wasted 
in Great Britain, would be about half a million sterling in each 
year. — AtheruBuniy No. 1037, p. 948. 
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